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Art. I . — Observations on Electrical Theories. By John 
Leslie, Esq. Professor of* Natural Phitesopliy in the Uni- 
versity of Edinburgh, and Corresponding Member of the 
Royal Institute of France. 


[[The following Paper is the first the Author ever wrote on a Physi- 
cal Question, and will be found to contain the^ germs of some 
of his subsequent investigations. It was drawn up at Etruria^ 
in Staffordshire, where he then resided with the late Mr Wedg- 
wood, and bears the early date of the 20th of May 1791» The 
experiments on which it rests were performed with care, though 
on rather a small scale, and amidst a variety of avocations. 

The paper, though it would have been acceptable in another quar- 
ter, was, in token of respect alld gratitude, sent to the Royal 
Society of Edinburgh. It was read at two of their meetings, on 
January 2. and March .5. 1793, and reserved Ibr insertion in the 
forthcoming volume of their Transactions. But other commu- 
nications, of a later date, were successively placed befq^e it; and 
it was finally deferred to the publicatfon of another volume, to 
gl^b room for tlie insertion of a paper of the late Dr Monro, oi^ 
the Action of Oblique Muscles, being the substance of a lecture 
which he had annually delivered in the College since the year 
175.9. 

After waiting patiently for more than ^wo years, this author could 
not help feeling some indignation at such unworthy treatment- 
lie called^ back this unfisrtunate paper, and deposited it in his 
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ST Professor Leslie on Electrical Theories. 

, closet. About a twelvemonth after warch he revised it, made 
I'ilbjllie slight alterations, and annexed a Lw explanatory notes; 
and, in this state he has suffered it to remain ever since, design- 
ing always ko resume w'ith vigour and effect the clecisive experi- 
ments planned in it. On perusing it again, after such ahmg inter- 
val of time', far exceeding the limits of the II<>rntian precept, tlie 
author, tliongiriKit quite satisfied with some of the mathematical 
explications, is convinced of the accuracy of the tacts, and train 
of reasoning, and of the soundness and importance of the gene- 
ral conclusions. I'hese leading views and experiments have 
been successfully introduced by him into the Lectures on Elec- 
tricity M'ln'ch he has given since he beg.m to teach the class of 
Natural Philosophy. The memoir is now printed from the ori- 
ginal manuscript, with merely slight verbal cc»rrections ; but 
some illustrative annotations are subjoined in Italics, exhibiting, 
under a differetk form, similar experiments and deductions. 
The author intends,' however, w'ithout any farther delay, to re- 
sume those interesting electrical inquiries, and hopes to be able 
very soon to lay tlie results of his extended researches before 
the public.3 


LKCTRfCiTC may be justly regarded as the most striking and 
attractive part of Natural Philosophy. , Deriving its origin from 
remote aiirupuly, it is yet altogether of rnoiiern growth, ha\ing 
shot up with amazing rapidity during the course of the last half 
century. It wants, ihererore, the ripeness and solidity which dis- 
tinguish all the branches of mecbaiiicul science. In the forma- 
tion of electrical tlieory, inferea es are drawn from the most fan- 
ciful analogies; and the iniagbiatioii and the senses consulted ra- 
ther than the un (Persian ding. Already we are in possession of 
numerous and important facts; . and it is lime to survey, with 
a curious, and sceptical eye, our real progress, and to ascertain 
whether the received doctrines of Electricity deserve the honour- 
kble appellation of or ought to be regarded as the super- 

ficial production of fancy. 

It may, perhaps, be deemed presumption invtne to treat the re- 
ceived hypotheses with such lilierty. But, in matters of this kind, 
tree discussion should be indulged, and opposition even encou- 
raged ; and a dispassionate inquiry promises the more success, 
£ace the enlightened and profound philosophers have in general 
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neglected the cuhivatj|>ii of this subject, or have considered it as 
only an amusement or a relaxation from severer studieft.««-*>A]t 
present, I shall examine the opinion commonly entertained in 
regard to the action of Electrical Points^ and shall take a fu^ 
ture opportunity to communicate sonje experiments and obser- 
vations on other parts of Electricity. 

In the communicution of electricfil influence from biic body to 
another, there is evidently a certain portion of lime reejuirod. 
Thus, if a plume of glass-threads be ^tuck in the prime conduct- 
or, it will gracljially swell iuid expand as the cylinder is turned 
round ; and if, while in this ^t^te, w'e make a sudden connexion 
w'ith the ground, we shall perceive a gentle and slow collapse. If 
a lock of silk or a feather be tried in this way, the effects will be 
the same, only rather (juicker.in their pnx^petion. But tliere 
are other bodies, the metals particularly, in which the electrical 
C(»inmuiiieatioii setMus instantaneous, or takes place in a time 
shorter than the iulerval between our sensations, and thercliire 
totally eludes observation. We have other instances in Physics 
that are exactly similar. Thus, it may W: slA^wn that every spe- 
cies of motion is inipre^r^ed gradually and in time ; yet, in most 
cases, this circumstance entirely csciipes our notiec, though in 
others it cannot Jail to observed. Accordingly, force's, be- 
sides the Accclerathi^' or lictardtng^ have been divided into the 
ImpHlsivt\~^x division which seems to have no foundation in Na- 
ture. But the electricians have gone a more unjustifiable length : 
tliey have discriminated substances into Conductors and Non-coii- 
duclors; whereas no body has keen found incapable of coin- 
iminicaling the t'lectrical virtue. Tlie only difference consists 
in the et'lerity w ith which the effect is produced ; and were 
conductors properly classed, it vould be found, in the descend- 
»ing range, that the velocity of tran.sinission diminishes by insen- 
sible bhadt;^- * 

To ^he class of exceedingly slow conductors, we must refer the^ 
atmospheric air itsch* ; for a glass tube, which includes it, is appa- 
rently as slow in epnveying the electrical virtue, as a glass-rod 
of the same dimensions. But air is a fluid which acquires* consi- 
derable motion from thc^slightest imf)ression, and this extreme 
volubility alone may fit it, in a certain degree, for making th^ 
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CMUnmunication. The air immediately environing an electrical 
body becomes also similarly electrified ; its particles are hence re- 
pelled by each other, and also by the body, from which, as from 
the centre, they stream in all directions. Thus, let a large board 
be covered with tinfoil to within half an inch of its edge, and the 
surface be made^ooth. Place it pcq)endicularon an insulated 
st()ol, parallel with the prime conductor, and at llie distance of 
half a foot. On Avorking tlve machine, the tint>il will continue 
dark; but if a knob be bfo?ight near it, it will shew considerable 
sparks. Hence the reason ol‘ the diliiculty of pj,'rloiming elec- 
trical experiments in open uir^ especially in wiufly weather; 
hence, likewise, the great improvement has been made in ina^ 
chines, by' covering the ii])f)er part of the cylinder with a flap 
of silk, and coating the conductor, with a thin surface of sealing- 
wax 

But if the air, in cons(‘(|ncncc of the successive a])pUeation of 
its particles, be thus capable of making an electrical coimmmi- 
eotion, may wc not infer, with a considerable degree of proba- 
bility, that, whene/er a body ac(|uires the electricity of a distant 
one, it derives this quality merely from tlie motion and transfer- 
ence of the intervening aerial particles.^ Let a pointed wire be 
held a foot or half a foot hehind the el|*clrifled conductor, and it 
will be tipped in a darketied room with a lucid spangle. But, 
while in this situation, let an insulated sheet of glass, of paper. 


Air conatanfly blown from an electrified bodtf^ whether this he in the stqte rf 
fthat is called positive or negative- vice ; or whether it is runner ted with the 

prime conductorj or with the cushion of a lylindriral machine* Thun^ a whirl plarid 
on either tf theses widget revolve always the same or in a dire f von oppositt to 

the ends of the bent wires. In like maii'ier, a thick tapering wire^ electrified either 
positivclif or negativel^f will still project if’strcam of «r>, as tndiratid hi/ the turn. ng 
rf. a small wheel of carrL JJence, the explication of a seemingly paradoxicnt fartt 
that anif hut body will cool fastci^ if kept el&'trifiid. To make this experiment in a 
Statisf actor 1 / manner^ gild a very la^ge mercurial therm ometi r, having a bah perhaps 
cf an and a half diameter^ ami a hjig sterj^ hearing onli/ IJO or 40 degrees : Sus* 
pend the instrument from an insuUited stand at the distancxiXtf two or three yards from 
the prime condmtor^ with which it communicates by a si/ven'thread. Apply the hand 
to the huih if the thermometer^ and heat it up 20® above the temperature of the room, 
and note the time ti talus to fall to "ihe middle point.^. Repeat the operation^ and then 
keep turning the machine^ and, the mercury will be found to sink down in less than 
kulf that time* 
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or of tinfoil, be aclvoticcd nearer to the conductor, and paiid* 
Jcl to it ; as the edge coqies gradually opposite to the inetaU 
lie point, the light will be observed to vanish, and not to reap- 
pear till the other edge has completely emerged. To what cause, 
then, shall we as(;ribe this effect? It cannot surely be asserted, 
that the passage of the electric fluid isobstn/Sfed by the tinfoil, 
since metals are .allowed to be the best of all conductors. But 
the appeanan c is precisely the same, whatever be the nature of 
fhe substances intcTposed ; and the only common property which 
tiny can liavtw in tliis jjosition, is that of intercepting .the cur- 
rent of air. 

If the tinfoil be susj^ended near the conductor, and the point 
held closi^ behind it, the lucid spangle, though greatly diminish- 
ed, may, in certain cases, Ife ^ill discernible : for, tn coiise- 
guencTof the strong current of air bctwi'cn the conductor and 
the tinfoil, the hitter becomes a second conductor. This objec- 
tion may be obviated by varying the experiment. Thus, let a 
round hole, near an inch in diameter, be made in the middle of 
a sheet of paper which is kept insulated at \he distance of half 
a foot from the [)rime conductor, and li‘t the metallic j)oiut be 
held about half an inch behiml the middle of the hole ; it will 
there continue totally diirk. If tlic aj)erture be enlargcn.), the 
effect will be the same, only the point must be. removed some- 
wdiat farther back ; and if the a])erlure be iiicrcascd to several 
inches diameter, or if tlic pajx^r lie brought very near to Uie 
coi^luctor, the point will resume its lucid spangle. This expe- 
riment is so conclusive, that if scarcely needs any comment. 

1 he resistance whicli air meets with in j)assing through a nar- 
row a[)erUire is very considerable ; and therefore a small part only 

the aerial current, ivbich diverges in all directions from the 
• prime conductor, cjin flow through the hole in the paplr. This 
cxperimciil evinces, that not only the transmission of air is ne-/ 
cessary to produce the luminous appearance, but that, in order 
that the effect be sensible, tliere must also be a quick succession 
of particles. Herrce whatever tends to detain the air which has 
already flowed upon a body, or retards the reflu:»of the stream, 
must diminisli the electrical communication. Tims, let a point- 
ed wire be stuck through middle of a round card of two (J- ’ 
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three inches diameter, and made to project on the other side a 
quarter or half an inch. Let the point, carrying its card, be 
advanced towards the prime conductor till it become lucid ; take 
card, and the point will shew its bright spangle, thoiigl) 
now withdrawn to double or triple its Ibnner distance. By this 
little contrivance, "Ac air remains heaped iil>out the cavd, and 
its renewal at the |K)int is obstructed 

Nor are the j)roperlics of the point and knot radically dis- 
tinct ; they ditfer oi»ly in fhgree. For, fix a smooth metal ball 
«)f alK)ve an inch dianielor to the end (»i‘ 4>ne of' t!ie branches of 


The mode irhkh the author comtnnuJif napty in repraHn/^ this set of c.vpen- 
merits is sitnfder^ and fiette)\fitted for erfuhilion to a turgr auditory, A brass ball of 
two inchefein thamrter, being Ji.ved to ihf tojkof a glass pillar,, is emmected, us occa- 
stou reyuires^ by a chain or irire^ mth the table and thr ground, Anotfter similar 
lal/^ of the diamelCi of an imh^ is scrcuYd to the end if a thick rrin\ of near sir 
inches in length,, and faiirring to a jHiint. xi^oic, plaev the bitll„ u'ith its stand,, at the 
sjiarktng distance,, or about f/ro or three inehes be fore the prime eon hudor^ and op-^ 
posite to the further end. Turn (he maelnne reguluflg,, and the sparks wii! succeed 
each other at equal iuterttals, While this action is continued,, grasp the tajs'red p>r- 
tion of thick wire in thr hand„ and biing the knob gr nlnntty nearer the vonduetor ; 
no alteration of effect will be pn'ceirrd hit the knob has npproaehrd perhaps within 
two inches,, when ilw sjiarks will strike it, insieaif of loe butt. But,, reverse the po^ 
itiiion of the thick irirc„ and,, holltng by Use knob„ present the tapering and pointed 
end to the conductor, at thr distance of above a foot ^ the .yjiarks to lh« butt will be-, 
come less frequent,, but, advanuny tnihut halj a Jooi,, they wiU eeaw altogether. In 
this situation,^ o^iqdg a finger to the point of the w^tc, and the sparks wtll stnke as 
before ; and,, as often as the fingi r is removed or . ‘'ptarrd„ tfieg witl stop or revive. 
Plant a square screen of tin foil, nearly of the same b a th as the. prime condur- 
tor,, abmit Haifa foot m front of it. h^hti6 the mmhiae is kept working,, approach the 
fajiercd jsiint towanls the screen, and the ele. t rival .'•parks will now continue without 
alteration; but,, advance the Jtonil between the neorer edge of the si rent and thr 
conductor,, and the spat ks mil cease, i' til, a hole near the middle of the linfoil„ of 
about half an inch in diameter, and bring the point an inch behind it ; the sparks 
will return kith their farmer iufensiiy, nor will lb ’!/ .stop fill the painted v^ire has 
- passed throngh the hole,, and advanced more llwn half an inch beyond' /7, Hemuve 
this screen,, and ihmi'^t ihe wire a quarter or half an inch through the centre of a 
card,, formed into a cirelc of three inches in die meter, Tlw propf'rty of the point to 
draie off the electrical iojiuntce will,, leg this modification^ ilw complcAelg destroged. 
The }mut mast be pushed veai an inch begowl ihe surfacc^of the card,, to enahlv it 
to recover Us inflaence- While the tapering point is held at the distance where it 
arrests the sparks darted from the prime cofulttctor^s^vance grtsdually the other hand 
with a similar point,, and,, when the interval is reduced lo ahmt half an inch,, the 
king will again rrrowmrnrr. IVhen thr pm, fed ends arc opposite, the interval 
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a discharging rod, and hold it, by means of the insulated handle, 
within half a foot or so of the prime conductor, and while the 
machine is worked, small sparks may be perceived cm touching 
the extremity of the other branch, which is stretched to its 
greatest distant*^ ; or resting it on the knob of small phial, a 
charge may be given. If a smaller ball substituted, the 
sparks will become more vivid, and succeed caclt other faster. 
But when it is at last contracted to a point, the effects will be 
vastly increased. 

Since the. distinction, then, between the point and the knob 
is not absolute, may we not jyesume, from the former investi* 
gations, that it arises entirely from a difference in the force or 
quantity of the aerial current It would thence I'ollow, that if, 
by any contrivance, we can prepuce an equ^l stream «4it a ball, 
we shall give it the property for which ^an acute body is distim 
guislied. Let us enijdoy the simplest and most cflectqaJ me- 
thod ; that of rarifying the air by means of heat. Screw a red- 
hot metal ball, of about an inch diameter, to the end of one of 
the branches of the discharging rod, and Hold it at the distance 
of a foot from the prime conductor ; on turning the cylinder, 
very intense sjiarks iqay be obtained at the otIfcT branch, and 
the eflect will, accordi^ to circumstances, be equal, or even su- 
perior, to that of a point. But, as the ball cools, the sparks 
will grow weaker and weaker, and at last will Ix^come hardly 
perceptible. !(' we now stick a bit of lighted taper on the end 
qf a glass tube, and bring it close to the ball, the effect will in- 
stantly he renewed ; and, by tHus removing or approaching the 


w the greatest^ and it dimmiahes <i,v t?iey approach to ptu'allelism* The compound 
point thus differs not essentia fig in its action from a knob. 

The effect of these rarious modijicaiions is merely to retard or clieoic the flow of 
electrified 4 ^ir about a point ; but, if such an aJfiiLvbg any means he considerably aug*^ 
mci^ed round a knob, this will approxunale to the property of a point. Thus, vf a 
hit of lighted taper close to the knci^yund it will be found to arrest the sparking near» 
ly at the same disiancJ as ih&simple point. The flame likewise inll appeot violently 
Mown towards the kmh» To vary this e,rperiment, take a thick wire, 12 or 16 
inches long, and terminated by a solid ball of iron, an inch in diameter, and 
having heated the hall to redness, advance it towards the conductor, ancUhe s}Hirki7ig 
will cease ; but, as the Imil cools, it must be drawn nearer to produce th» same ef* 
feet* 
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flame, the electrical communication may be suspended or reite- 
rated at pleasure 

We have only, therefore, to investigate the action of an 
electrified body on the ambient air, and to diScover how far 
the influence is modified by its shape or magnitude. What 
I am to offer must^li^ regarded rather as a sketch than a com- 
plete solution. The law of electrical action at the various distances 
has not been ascertained and the theory of the motions of fluids 
is still very incomplete. There are certain principles, however, 
that may dirc^ct our investigation. The electrical ^‘tion resides 
on or near the surface, to whose ev tent it is nearly proportional ; 
and it decreases rapidly with the distance of the body upon 
which it is exerted. 

The aiP'that surrounds the prime* conductor is repelled from 
it in lines perpendicular to its surface ; but the divergency which 
thus results, is rendered regular and uniform by the equal re- 
pulsion of the particles to each other. The stream flows with 
considerable celerity ; and the particles of air, in their p.issago 
through that slow conducting medium, may reach to tlie dis- 
tance of a foot or two, with their electricity hardly impaired by 
communication. , 

Let A (PI. I. Fig. 1.) be a inclallic b<rll in the vicinity of an 
electrified body, and N, M, L, K, &c. particles of air which have 
acquired the same electricity, and are repelled from the body. 


It will perhaps be alleged, that this experiment admits of an explanatien 
from the common principle, that heated 0 (idies become better conductors of elec- 
tricity. Though air, in us ordinary state, l>e an exceedingly imperfect conductor, 
yet w^e might infer from analogy, that, when brought to u high temperature, it 
will profusely transmit the electrical fluid. But this solution, though plausible, 
is wholly inadequate ; for the lighted taper can heat only the amhient air, and 
its elTects will therefore be confiped to a very narrow spheic, beyond which the 
fclc'‘trical communication wdll be sJow as ever By what magic, theiVfore, docs 
the influence of this flame ex.tcnd to the di'^tance of several feet ? If the electri- 
city penetrates as slowly as before through thisty inches of air, what though its 
progress be rapid over the remaining inch of its track ? Be»|dc8, I am much dis- 
posed to think, that the experiments performed with heated conductors are either 
partly or altor^ethcr faJHacious, and that the electrical communication is in such 
cases produ.jcd by the quick renewal of air along the hot surface of the conductor. 

oelehraied Coulomb had abwti this time (jjscwered that electrical action is 
inverie/y the square of the distance. 
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The ball A will, from its mere approximation, assume an opposite 
electricity, and therefore attract these particles ; but the action 
which it w*ill exert must decrease rapidly with the distance. 
Let the ordinates FO, EP, DQ, &c. of the curve SRQPQ, 
denote the forces F, E, D, &c. Let the attraction of A have 
its limit at B, which is so extremely near the surface, that, on a 
farther approach, tlie particle will receive the same electricity 
with the ball, and consequently be repelled. The ordinate BS 
will therefore be tlic greatest ; and, from S, the curve will ad- 
vance fast to tiie line AN, which will be its assymptote. 

Because the particle F tend^ to A with the force FO, and 
E to A with the force EP, E \iill be drawn from F with their 
difference XP. But if the pr^ure of E upon F be diminished, 
that of F upon G will be equ^jy diminisliad ; and scf will that 
of G upon II, of II upon I, of I upon K, &c., whence all the 
particles will tend to A, with the force XP. Again, because E 
is attracted by the force EP and D, by DQ, D will be drawn 
from E by the diflerence ^VQ ; and thus the pressure of 1) upon 
E, of E upon F, of F ujwm G, &c. will be diminished by WQ ; 
and therefore these particles will tend to A with that force. 
Hence all tlie particles *of the atmosphere will indftcriminately bo 
urged to A, by the sunr of the forces XP, WQ, UR, &c. or 
that denoted by the last ordinate BS ; and the electrified par* 
tides will be moved by the additional forces expressed by the 
ordinates corresponding to their di^tances. 

i5uch arc the forces that exist ^)revious to the motions which 
they produce; but a difterent distribution must afterwards lake 
place. For a particle at Y adjacent to N will, in consequence 
of its direction towards it, be brought into tlie*position Z, nearer 
to M ; whence the density will be greater at M than at N, and 
gradually increase from N to A : wherefore M will press upon 
N, by th5 diflerence of the elasticity, arising from the change of*^ 
density. In the same manner, L will pfess upon M with the 
difference of elasticity between L and M, and wiiich force will 
be communicated to N. By pursuing this mode of reasoning, it 
will appear that the original tendency BS of eajji particle of air 
to the ball A, will be drainished by the amount of the conden- 
sations of ay the intervening particles, occasioned by their mj)- ’ 
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tion ; and licncc the actual impelling force will gradually lessen 
widi the distance ; and, in electrical ex|K*riments performed in 
the common atmosphere, the flow will be found not sensibly to 
extend many inches. It is also evident, that the source ol’ all 
this motion is the maochnxim attraction BS, whicli must deter- 
mine both the velocity and llie quantity of the aerial current. 

But, besides the celerity of the stream, there are other cir- 
cumstances whicli favour the electrical communication. The par- 
ticles of air that environ the electrified body are re|K4led from 
it with conaidorahle force, which is greatly increa^.ed by the di- 
vergency of their motion ; for, as they continually become rarer, 
their elasticity is diminished, anri consecjiuMitly they are impelled 
by the excess of the elasticity of the succeeding particles. Hence 
these panicles will irove towards/* with more velocity than other 
particles of air, and thus a much larger proportion of them will 
be brought within the sphere of the ball's action. They will 
then receive now accessions to their motion, from the attractive 
forces which arc exerted upon them alone. A soil of s(‘lectii)n 
even will take ])Iace ; for, as tlie comergcncy near the hall is 
greater, the elasticity of the air will there be much increasetl, 
w^hich, though it will, in some measure, retard the jaogress of 
the electrified particles, yet will it have a much greater effect in 
obstructing the approach of the others, since the impulsion of 
these becomes now considerably inferior to that of the others. 

After the particles have successively arrived into the situation B, 
they will acquire the electricityol’the ir.clallic substance, and l)e re- 
pelled with tlie same forces with which they w ere before attracted. 
In conseciuencc of the unequal actions, a particle at the distance 
B will press u])on the contiguous one, with the difference TS of 
the rc])ulsions. In the same manner, a particle at the distance 
C will press upon a preceding particle wiih the force BU, which 
^ will also be communicated to the distant portions of the air It 
must follow, therefore, that all the part ieles of the atmosphere 
will indiscriminately tend from A. But this tendency is dimi- 
nished by the action of another cause : for, as the jiarticles di- 
verge from it, they become perpetually rarer, and their elasticity 
weakened, and consecpiently they will be more and more pressed 
' by the remoter atmosphere in an opposite direction. The cele- 
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rity with whicli tlie jMirticles recede from A will therefore gr^ 
dually diininisli with their distance, and will become totally in- 
sensible, ih ordinary cases, a few inches from the electrified ball* 

But the stream which flows from A, will at first obstruct, 'in 
some degree, ili 4 ‘ motion which the affluent current has acquired. 
It will, however, diverge exceedingly, and soon convey its par- 
ticles out of the direction of tliat current. There is another 
cause that will mightily contribute to this dispersion of the re- 
pelled particles. For wc have found, that the air which flows 
towards A, is rather denser than the common atmosphere, while 
that which flows from it is soniewhat rarer ; and hence the af- 
fluent particles will contimiallmprcss upon the refluent particles, 
and will gradually deflect thw motion. And, if the particles be 
again attracted with siifticii^ force by the original* electrified 
body, and return to it, their retrogadc course must lie on the 
outside of tlicir efflux, and envelope it. 

It is indeed impossible to estimate the precise effects that will 
lake |)lace ; the forces exerted are variously modified and com- 
bined, and the motions of the two opposite currents give an in- 
tricfu*y to the whole. From tlie jneeeding investigation, it ajv 
jM'ars, however, that^the velocity and (juantity of the aerial 
stream depends, not on the distance of AG, at which the body 
simsibly acts, but on the greatest intensity BS of the attraction. 
Hence it will be easy to determine the difference of effect oc- 
casioned by the shajie of the body. Let P (PI. I. Fig. iJ.) be any 
pfirticle ])laced extremely near^two unequal balls, AGCI and 
AFBK, and acted on by their surfaces. From P, with any ra- 
dius PG, describe the circles GDI and FOK on the two spheres ; 
and from the same centre describe the other circles g-o i andy o S’, 
eoiiliguous to the Ibrmer. It is well knovvii, that the suriaccs 
(lAI and FAK, are eijual to the cylindrical rings, Tvhich have 
ACK^I find AFBK for their circumferences, and AD and AK'^ 
for their altitudes ; consequently these will be as AC X AD, is 
to ABx AF, or as AG® to AF®. But the nearer P is taken 
to A, the ratio of AG to AF, will ajTproach nearcF to that of 
PG to PF, and, therefore, to that of equality. JVhence thes|)acc 
G A1 will ultimately be equal to FAK ; and, for the same rea- 
son, the sjyice GAI will ultimately l)e equal to FAK. Cofise-* 
(jiiently, llie zones GOI and FOK hqf on the smfaces of 
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the two spheres, will be equal * ; and, therefore, since the dis- 
tance is the same, they w*ill exert equal forces at P. But a 
force GP will, on account of its obliquity, produce only a mo- 
tion PD in the direction PC ; and an equal force PP, will pro- 
duce a motion ’PE, in the same direction. Whence the effect 
of the zone GOI i og*, is to that of the zone TOK k o f^ as PD to 
PE, or ultimately as AD to AE. And since, AG* = AC x AD 
and AF*^ = AC x AE ; therefore AD is to AE as AJl to AC ; 
that is, the absolute effects of the corresponding zones upon the 
panicle P, are inversely proportional to tlic diameters of their 
spheres ; and, therefore, the total actions of the anterior surfaces 
will observe the same ratio. Agiin, the nearer the particle P is 
brought to the balls, the grcatei^^ will he the disproportion be- 
tween the ’distances of the ^nteripaund posterM>r surfiures, and, 
consequently, the greater will be the dis))arity of their separate 
effects-; and, ultimately, tlie forces excited by the posterior sur- 
faces, may be totally neglected, as not sensibly affecting the ge- 
neral result. It appears, therefore, that the final attraction of 
an electrified body of any sha}>e, or its initial repulsion, is in- 
versely as the radius of curvature. But it has been already 
shewn, that the velocity and magnitude </ the aerial current is 
proportioned to this maa iviuvi force ; and hence tlie more acute 
the form is, the greater wHl be the effect prcxliiced. In the 
case of an exceedingly small metallic body, other circumstances 
conspire ; the air plays more freely around it, and as the diver- 
gency of the rays is greater, the affluent and refluent streams 
terfere less with each other’s motions. When a large hall is used, 
the directions of the attracted and repelled particles of air 
will be nearly parallel, and their opposite forces w ill occasion 
them to stagnate about the surface, and considerably to obstruct 
the farther egress and ingress -f-. 


• JIcnre it may he stated^ as a itimple and elrnant proposition, That the space in- 
cluded in a circle described with tJw same extent of a pair of compasses on any sphere 
or a plane, is always the same. 

•\ I must confess, that I am not satisfied with these investigations ; yet I can- 
not at present discover others which I would chuse to substitute. The various 
considerations involved in the problem are so undefined and complicated, os to 
render the solution extremely difficult. 
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It may be urged, that this solution supposes that a part of 
the surface of a body will coincide with a segment of a sphere ; 
whereas every substance in nature is full of asperities. But it 
must, at the same time, be observed, that no absolute contact 
can ever take place ; and that the nearest approach which can 
be made, is limiled by the repulsion which the body would eat- 
en, and that, in this situation, when the asperities are minute^ 
the forces of the various particles mingle, modifying each other, 
produce the same effect as if they liad been disposed in the most 
perfect uniformity. It is thus that the rays of light arc reflected 
from the polished surface of a mirror, with scarce any dissipa- 
tion ; and, for the same rcasoi, an acute shaped metallic body 
will occasion, when eleetrlliecU the same celerity and extent of 
aerial stream, as if it had bem absolutely smootli. Nor docs the 
investigation require that tWfe electrical virtue shall reside in 
die mere surfat^e ; it is sufficient if it be confined to an exceed- 
ingly thin external shell. 

The eftecl will often be nearly the same, wdiether the point 
be turned towards the prime conductor, or be held in an oppo- 
site direction. In the former case, the motion with which the 
air flows from the conductor, conspires indeed ^ith the action of 
the iMlint, and, in the^^atter, it weakens that action. But as the 
parts of the stream proceed diverging, they become in some 
measure attenuated ; which occasions a diminution of tlieir elas- 
ticity, and consequently an opposite pressure. And, hence 
the velocity will be continually diminished, and, at a certain dis- 
tance, it will become so small, t that, though sufficient to renew 
the air about the point, it will hardly have any effect on its 
action. This will be found to agree with experiment 

The foregoing principles will enable us to determine the ef- 
fect of compound points, w hich seems inexplicable frqjm the com- 
mon motions. Let A and B, (PL I. Fig. 3.), be two tapered wireg.^ 
wliose points are placed opposite and near to each xither. The 


• Writers on Electricity suppose a portion of ledundant fluid to collect on the 
surface in a thin settled stratum, which, fiom analogy, they telhn an clectnc atrnom 
sphere. This expression I have carefully ayoided, as it refers to an idea essen- 
tially difTeicnt from mine. Electric atmospheres have no connection whatever 
with the amhient air, and are believed to take place equally tn vactto.*— Bux the 
whole hypothesu seems to be a baseless fabric. • 
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electrified particles of air which are immediately adjacetfl to A 
and B, will be first attracted, and then repelled on both sides 
towards the middle C, where these contrary motions, assisted by 
the repulsions from the points A and li, will produce an accu- 
mulation. And, thus the increased elasticity of the particles at 
C will obstruct, or totally j}reveiit, the accession of the external 
air, and the electrical simini will cease. When the two points 
are held parallel to each other, as in Fi^. 4., the repelled streams 
will meet at C, some distance from the middle, and as this con- 
cussion will cause an augmentation of density, the afflux of the 
air will be somewhat checked. But the directors of the currents 
from A to C, and from B to C, a:.e very ohlkpie, and, therefore, 
though a part of their force be s icnt in occasioning a compres- 
sion at C, a greater part will be t^*nj)loyed in making the par- 
ticles recede from tlic middle C,'44,nd consequently will admit a 
renew'al of the stream. Accordingly, let tw*) lajK'red wires be 
held parallel, and about a quarter of fui iiicb from each otlicrj as in 
Fig. 4., at the distance of half a foot or a foot from the prime 
conductor; and tl7e pants of hotli will be lucid, though rather 
fainter than if kept asunder. But if’, while the points are in this 
situation, the wires be gradually opened till tltey are in op|K>site 
directions, as in Fig. 3., the liglit will U found to tiecay, and 
at last vaiii.sh entirely. 

^If the luedlum is denser, its motions will be more obstructed, 
and consequently the efiedof the j)oint diminished. Hence 
the Hiiprovemeiit made on the eleclromcter, by including it in a 
small pliial ; for not only is it les., disturbed, but tfie play being 
considerably checked, it acquires stronger electricity, and cxlii- 
bits a more permanent repulsion. On the contrary, the motions 
will be ])erlbrnied with greater freedom in a rare mcilium, and 
the influence of the point will be augmented. It is thus that, 
the im|>erfect vacuum of an air-pump, the electrical attrac- 
tions and repulsions can hardly be perceived, or rather they are 
quickly enfeebled. Hence also the rcasim of the singular fact 
observed by several travellers, that the electrical machine works 
badly on the sufnmits of lofty mountains. There is a limit, how- 
ever, to this effect of tlie aiFs rarefactimi : For, though the 
stream has its celerity and extent thus vastly increased, it also 
becomes proportionally attenuated, and, in the end, a smaller 
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number of particles will, in a given time, come into contact ’with 
the point. Accordingly, electricity is never in the least cc^n*- 
municutc^ through a perfect vacuum. 

It is evident that the investigation which we have given will 
ajiply equally, whether the acute metallic body be originally 
electrified, or oiify be brought into the neigh bourhcxid of an eleo- 
trifled substance, and whether its electricity be similar to that of 
the prime conducUir, or similar to that of the rubber. But the 
form and quantity of the light exhibited on the points are diffe- 
rent in these cases, ami it is an object of curiosity, at least, to 
inquire iuU>*the cause ^f this diversity of appearance.— -Tliia 
will require some discussion. | 

Tlie solar rays are distin^ished from every other kind of 
matter by their passing throu^i transparent substances, and by 
their suffering refraction and inflexion. But, in every case, the 
medium of vision must obviously possess these properties ; and, 
therefore, all the various kinds of light are radically the same *. 
Nay, it is highly probable that the lucid particles which bodies 
in certain circumstances emit, arc all derived originally from the 
sun: b\»r the solar rays are |)artly absorbed in their passage 
through pellucid substances ; and in such as arc opaque, a still 
greater portion oftheiiVis lost at the surface. A quantity of lu- 
minous matter may thus be accumulated and detained in bexiics, 
and whenever they are d'hsposed^ by the change of structure or 
any other cause, to make a [)artial discharge, the emission will be 
attended witli a degree of brilliancy. There is a distinction, 
hcTwever, which may he remarked : The sun-beams consist of a 
due mixture of the coloured rays, and hence are bright w'hite ; 
but the ingredients of the other kinds of light are extricated in. 
very different proportions, and from this diversity result all the 
various tints -f-, 

• all liomogeneal light in passing through the same medium suffers the 
same degree of refraction. Therefore light is the same substance* from whatetrer 
source it proceeds. Wc may itate aha, that every epecies of light must have the 
aamey or nearly the aame celerity^ efae it would not enable our eye^ in their pryaenf 
structure, to perform the function of diatinct viaion, 

+ livery aubatance v*hatev0r^ whUe m a Tftate of highly* elecftrioal rreHement^ 
will emit lights tfwugh this may not be always visible^ since a certain duroHon ofMf ^ 
nUenstty of lua^e are necessary to leave an impression upon our visual orgtjfgu. 
Heme a metallic wire dees not appear, to glow during the transmisawn of a spark 




^ .77 




Professor Leslie on Elccirkal Thiorm. 

If we examine the subject with attention^ we shall be con- 
Tinced, that the only information which the eye ever conveys, 
is limited entirely to^the quantity^ the quality, and the direction 
of the rays which enter it. It is from the sense of feeling alone, 
which is diffused over the whole surface of the body, that we 
derive our ideas of figure and extent, of motion and force, which 
are the foundation of all our knowledge of matter. But from 
the constant habit of comparing the impressions of touch with 
certain indications of sight, we learn to infer the one species of 
sensation from the other. Nay, in most cases, the information 
communicated by vision serves only to suggest the other ideas. 
However, if a substance emits tight profusely, the idea excited 
by the means of sight will bcOomc prominent, and occupy a 
principal share in the complex nddon which we form. Such is 
the case when the substance i»Qio]id and unvaried ; but, if it 
be a fl^uid of great volubility, the faint and imperfect indica- 
tions of the sense of feeling will be lost in the powerful imprei^ 
sions of its brightness. For instance, we know that heated tal- 
low discharges inflammable gas, whose union, at a liigh tempe- 
rature, with pure air, forms another compound, to- wit, steam. 
When a candle is lighted, this combination immediately takes 
place, and the tw^o kinds of air, siificring a considerable change 
of temperature, become disposedy by a certain profierty, which 
is foreign to the present inquiry, to discharge a large portion of 
the luminous matter which they previously’ contained. In this 
case, the idea of brightness predominates; we forget the prior 
condition of the aerial substar.^jes ; and early prejudices may 
perhaps suggest the indepeiulent existence flume. But every 
body in nature can be rendered luminous by Ijeal, by comj)res- 
sion, or by atlritum, and by the opcTatloii of all those causes 
which produce certain alterations of texture; and the intensity 
of its briglun(»ss is ever proportioned to the cpiantity of change 
induced upon it*. 

W a shock. JSut if one end of a silver threofl^ consistintf of stlk^ coaled with the thin- 
nest film of metaUaiul Itro or three yards in length., be tied to th£ neck of a large in- 
sulated brass halU at three or four inches distauee., and the other end held in the 
hand., such spark from the machiiie will be aceompauied by a ItuAd glow over the 
whole extent nf the thread. 

Sirwe this assertion was made, air., and the different gasesi, water and oil, 
have been mode, by sudden compression^ to emit flashes of light varieusly wdenered. 
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When glass-powder is strongly electrified, it continues to glow 
for some seconds ; sealing-wax and rosin, spars, and other, |ps» 
sils, if treated in the same manner, manifest a similar projierty, 
only the appt*arance is of shorter duration If dry wood 
is made tlie eondiicU^r of a charge it assumes a temporary luft- 
tre; but, if wat(*r forms the communicalion, it ^ives a sudden 
flash -f-. Thus, the duration of the brightness in these sub- 
stances depends, when other circumstanecs are equal, on the 
slowness or the rapidity of' transmission. The quantity of light 
that is emitted will be determined also by the same cause, and 
will therefore become extremely small ulien the effect is uioinen- 
tary ; and the impression maduon the organ of sight may bp 
so pnwligiously diminished, asv enlirt'ly to escape observation. 
< onsecpiently, in the suddeiy eomnuinication of tlie electrical 
virtue through continuous mtilallic l)odies. The momentary bril. 
liancy cannot be perceived. But air is one of the slowest con- 
<lucting MiUslancvs, and, if strongly electrified, it must amke a 
proluse emission of light. Hence the brightness of the star^ 
the peneik the spar1\\ and the discharge. 

In tliese eases, it is unnecessary to recur to the supposition of 
an electric fluid. No argument can be adduced to prove its ex- 
istence. It is founded only on prejudice, and on a fallacious 
infereiK(? drawn from the single and unassisted indication of the 
sense of sight. Some writers, indeed, arc unwilling to admit the 
possibility of action at a distance^ and, like the poor Indian who 
placed the world on the back of a tortoise, they have recourse 

It is easy to discover whether the light proceeds from the body itself, or flows 
either wholly or imrtly from the surrounding medium ; for, in the former case, the 
surface will be distinctly defined, but, in the latter, the glare will extend a short 
distance all round, and gradually melt away. Thus, a ball of quartz, at a white 
heat, appears environed with a luminoiih bur, w'hich vanishes w^hen the contigu- 
ous air is exhausted. The particles of glass, rosid, &c., when strongly electrified, 
are br3liant, and nicely defined, but the metallic points communicating with a large 
mass are crowned with light. The reason of this will^terwards be perceived* 

*t- A long narrow stripe of gold leaf is illuminated by the discharge of a jar, 
so that even metals, if sufficiently thin and narrow, such as tOi^ retard electrical 
communication, will appear luminous. This also shows, that bodies conduct 
through their mass, and not AVer their surfaces only. 

VOL, XI. NO. 21 . JULV 1824 . 
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to SdOie intervening medium. But is it more difficult to con« 
mve an effect produced at the distance of 1000 miles, or at the 
lOOOth part of an inch ? Or have we ever any idea of the con- 
nexion between cause and effect, but that of constant concorni- 
fancy ? To maintain, that no body can act where it is naty is, 
in fact, to assert, that the same body can be in two different 
places at the same time ; which is a contradiction of terms, and 
therefore completely absurd. 

And what advantage is gained by admitting an electric fluid ? 
All that can be demonstrated is the emission of light; and is 
not the difficulty increased by regarding, not the body itself, 
but a fluid residing in it, as theAsource ? Nor will the motion 
of such a fluid in the least explain the phenomena ; on the con- 
trm'y, none of the effects that wmld necessarily result from its 
motion can be perceived. But, cl6es not the profuse discharge of 
luminous matter from any substance constantly indicate a cliange 
of properties? And, would not an alteration, even though 
temporary, in the nature of an electric fluid, be inconsistent 
with the notions commonly received ? 

The various mechanical hypotheses which have amused the 
philosophic world, derive their origin from the early and inve- 
terate prejudice, that all motion is caused by impulse. Vortices 
and ether enjoyed but a temporary reputation ; and every so- 
ber inquirer was convinced, that such gratuitous assumptions, 
instead of simplifying the laws of nature, involved them in 
greater obscurity and perplexity. The question still recurred, 
what produced the motions ol* those elements ? Tin* under- 
standing, bewildered and confoundc'd amid the increasing diffi- 
culties, abandonee} the pursuit : The imagination alone was de- 
lighted to dwell in mystery and illusive darkness. The chain 
of principles which direct this universe, terminates in the will 
of its Mighty Architect ; and prudence calls us to stop 
where the link appears the simplest, and not to strain beyond 
the limits of our faculties. Many speculations have been offer- 
ed on the subject of the magnetic fluid ; but, unfortunately, 
the properties gratuitously ascribed to it, beside their absolute 
insufficiency, are more complex than the facts which they are 
intended to explain. The hypothesis of an electric fluid is so 
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natural, and so agreeable to the primary information of the 
senses, that scarce a doubt has ever been entertained of Ua 
reality.. But what was presumed to be the electric fluid, ia bn* 
ly air endued with certain properties. The existence of such, a 
fluid is theceforc; illusory ; it is unnecessary, and inconsistent 
even with mechanical principles. 

If a certain change in the elementary arrangement of a l>ody 
])roducc an emission of light, an opposite change may occasion 
an absorption. And, when instances of that kind occur, they 
will complelyly escaiie our observation ; since tlic eye can judge 
of those rays only whicli enter itself. Nor will the brilliancy of 
a neighbouring body be affected ; for, as the action in every 
case diminishes with the distance, the particles of light will be 
imbibed from the inunediatMy contiguous matter, which will 
then be disposed to attract from the next adjacent portion, and 
thus, as the efiects extend from tlie centre, they will gradually 
be attenuated, and beanne insensible. On the contrary, when 
there is an emission, a vast force is exerted at first, which com* 
inuiiicaics to the particles an illiinited progressive motion. 

On every hypothesis, it will readily be admitted, that the 
electricity of the cusliion is tlie reverse of that of the conductor; 
for what is attracted by the one is at the same time repelled by 
the other. If, tlierel’ore, a body in contact with the one emits 
light, we may infer, from the contrast of their properties, that a 
body connected with the other is disjiosed to absorb it. The 
ag^ial streams between two adjacent bodies will consequently be 
affected oppositely in regard to light, and, to discriminate them, 
"wc have only to ascertain the dirci'tion of that which is lucid. 
The most certain and easy method is to trace* the curve of their 
motion. The arguments commonly adduced to prove the exist- 
ence of an electric fluid, may with equal propriety be Employed 
to dimohstrate the materiality of gravitation and magnetism. 
Nay, it might by the same reasoning, fts in the infancy of 
science, be urged, tjiat a moving body is actuated by a certain 
vital principle. 

The denominations of positive qnd negative electricity arc 
purposely omitted in tliis discourse, because they are founded 
on the hypothesis of an electric fluid. Let A and B (PI. I, Fig. 5.) * 
be two small bodies possessing op[x>site electricities. It, is oli- 
: B S 
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vioiis that the particles of air which surround A, being’ repelled 
perpendicularly by its surface', and also by i*ach otlier, will flow 
equally in all directions. The particle j)rojcctcd to JJ will pro- 
ceed, Avithout deviating from the straight lino ; but a particle 
which receivt's a lateral impulse, will be perpetually deflected 
from its com se by the attraction of P, and anIII iherei’ore de- 
scribe a curve that is co)icave towards A Suppose the par- 
ticle has arrived at 1), and that T 1) is there tlie direction of it- 
motion ; let the repulsion di' A be to the attraction of 15 as AD 
to DE, iheti AE will denote the joint action oi‘ and J5. It 
is evident, that, when AD is Jess than DB, tlial is, when 1) lie^ 
between A and the middle perjrfmdicular LO, i)E will be much 
less than D15, or AK will makei^a considerable inclination with 
AB on the side (,). . I^rodiice TJ^ to G, and di aw CjU parallel 
to AE, sLieli that DG shall lie to Gil as the \elocity ol* 
the particle at 1) is to the velocity which the joint at dons of jV 
and B would, iu a given instant, impress upon it : 1)1 J is ti e 
direction that w ill result, and GDIl the angle of deflexion. 
Let the particle move through the spate 1) t/ in llu* same iiw 
staiit, and if the repulsion at A decreases in the simple ratio ()i‘ 
the distance, while neither the tpianiily nor direction of B's at- 
traction varies, the angle DAE will rec(‘lv(' an increment 

DAE Sin. But when B 1) acquires the position Uth the 

AD 

attraction DE will l>e increased, and al<o become less oblujue 
to AD; on both accounts, theyefore, llic angular inclement will 

be greater than DAE Sm. and this tjuanlity will he 

much increased, if, w hat is most prohabh*, the forces a ary moie 

rapidly. The elementary deflexion GDII is DEA Sin. ^ 

but if the particle, in describing A D, received inijiulses equal 
to that at D, DG would be to GH, as the lime elap.sed in de- 
scribing A D is to the given instant in which D d is described ; 
but since the velocity of the particle incri'ases, this ratio will lx* 
that of A D to D S, a smaller jiorliou than D (/. Consequently, 
even on this supposition, the curve wifi heiul more slowly from 
the initial tangent than the line A E. But the impulses which 
the particle receives, diminish fast in its progress from A ; and 
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lliereforc is niucli less than-^^, and the deflexion of tlie 


eurve cxlPtinely small, (oinparcd with the angular variation of 
A E. Hence the inelinalion which the tangent makes with A.E 
will continually ^increase, and when A E conies iijto tlie ]X)sitiun 
A B, the curve will cut the middle perpendicular 0 C obliquely, 
ami it will still continue to recede from A B, until the sum of 
nil the little impulses A c, which are now exerted to better ef- 
feit, is sufljcient to counterbalance the force of its divergency. 
If the distaijce betwe<*n the bodies is too great, the particle may 
iiiever even reach B. Thus, in every case, the j>ortion of th<; 
curve ojqiosite to C will l)endJfrom A and wlieu the curve is 
finite, the absciss will make a.rtinaller angle with the origin than 
with its termination. The motion of the j^rliele w ill indeed be 
retarded in its progress through the air, hut this resistance will 
never affeet its direction, and consecjueiilly the general form of 
the curve will remain the same; only G II will be more eoii- 
sidtTfible in regard to 1) G, and therefore the momentary <lc'- 
flexions, or the elementary angles G D H, greater. IkMice 
there care two cases in which the recession of the eurve will he 
increased : If‘ tlie particle passes through' a rare atmosphere, and 
conse(piently suffers little olxstruction, tlie altraelion of B wnll 
have less influence in bending its course; or if the particle is 
sent o])li(juely at lirst, it w ill recpiire a greater amount of oj)|K)s- 
ing imj)ulses to change its direction, and consccpiently will jiro- 
cjped farther beyond the middla ))eforc it begins to returu to- 
wards A B. 

Let us now su))pose that A and B are two pointed bodies of 
some length (PI. I. Eig. 6.) If 11 A and S A be perpendicular to 
the surffuv at A, it is evident that they will limit the course of 
all the aerial particles that are repelled from that poiifl. Those 
whitih fA'c emitted near the direction A B will fall variously at 
B; hut the particles that have a more (A)lique projection will 
proceed to K and M bcTorc they bend their course inwards. 
At such distances, the action of the point B w ill be considerable, 
if compared with that of the large surface B and Q, and there- 
fore the particles will fend indiscriminately to the nearest parts 
of that surface. But all the particles, wlicther they converge to 
B or spread over the surface L Q, wore alike sent fSroin the 
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point A ; since a flat surface exerts hardly any action on the air 
immediately contiguous. 

Hitherto we have considered the motion of the distant par- 
ticles as affected only by the repulsion and attraction of the bo- 
dies A and Br But it was formerly shewn that the external 
re-action of the air surrounding a point, such as B, is diminished 
in consequence of its rapid influx, and therefore that the more 
remote portions of air are imjielled towards B by the excess of 
the pressure. Thus, a particle M, besides being attracted by 
the opposite surface, will be pushed more powerfully in the di- 
rection M B ; and since both this force and the attraction of the 
point B will increase as it advances, while the action M Q is 
hardly affected, the course of th^ particle will bend continually 
nearer and nearer to B : and, in the ordinary state of the atmo- 
sphere, all the particles emitted from A will terminate their mo- 
tion in B, and those which pass beyond that point will he im- 
perceptible. If, liowever, the air be exceedingly rare, the force 
arising fixim any change <if its w'eakened electricity must he ra- 
pidly impaired ; at the same time, the particle, suffering little 
obstruction, will recede to a greater distance from A B. In this 
case, therefore, the motions of the particles wjU b(‘ determined 
almost sok'ly by the actions of the bodies A and B, and a large 
portion of the stream w ’lW flow beyond I lie point, and spread from 
B to Q. 

Hence, may detcnnirie tlie direction of the luminous stream ; 
For, in rare air, the body from r hich the discharge is made 
seem dark, except at its points; whereas, that which receives 
it will not only appear bright at the extremity, liut beset with 
a bur of light, for a small part of its length. The experiment 
was accordingly made : Two brass-wdres, about a quarter of an 
inch thick, and tapered, were fixed with their points opposite, 
and about 2 inches from each other, in a small ^eceivcr,'■ant^the 
air cdhsiderably exhausted ; and it was constantly observed, that 
the wdre connected to the cushion of the electrical machine was 
decked with luminous streaks for the space of more than an inch, 
but the one connected to the prime conductor was bright at the 
point only. The curves described by the different portions of 
the stream could also be partly traced ; though, beyond the mid- 
dle of the two points the diffusion w^as so great, that the light 
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beeame attenuated, and hardly perceptible. We may thel^ 
fore demonstrably conclude, that a substance, which has tbs 
same electricity with the prime conductor, is disposed to asito 
light, and may infer, that a substance, which has the same elaa- 
tricity with the qoshion, is disposed to absorb light. 

These principles will easily explain the phenomena of the Sktt 
and pencil. For let A (PL I. Fig. 7.) be a pointed wire, having 
the same electricity with the prime conductor, and B another, 
having the same with that of the cushion : The particles of air, 
contiguous to A, will be dispersed, as from a centre; but their 
directions will be limited, by lines perpendicular to the surAce, 
and the densest part of the current will form a cone, whose 
angle is generally aliout 60®, or less. As the particles proceed 
diverging, their light will continually grow more dilute, and 
melt away, by insensible degrees. Beyond CD, the luminous 
air will I)e so widely spread, that its glow will be totally ol>- 
scured by the general lustre. Nor will the particles become 
again visible at an equal distance from B ; for since they flow 
towards that })oint, in all directions, they will be diffused through 
a surface I^IFG ; that is, at least, sixteen times larger than the 
base CD, of the cone. The particles will not, therefore, dis- 
cover their brightness, till they have approached four times 
nearer B, and, being then concentrated, they will form a lucki 
star. 

There is a circumstance, also, which will still more discrimi- 
nate the star from the pencil, f It is well known, that a faintly 
illuminated body appears still darker, when viewed beside n 
})right one ; and hence a stream of fading li^ht may be traced 
to a greater distance, if the gradMions of sliodc are slow. But 
the rate of expansion, at CD, is sixteen times slower than at the 
equal surface OPQ; and, consequently, though the lucid pa^^ti- 
cles%re1i)arely discernible, at the surface of the sphere, they 
may be followed to some lijtlc distance beyond the base of the 
cone. Hence, also, tlie pencil seems to die away, whereas the 
margin of the star is well defined. 

Perhaps the brilliancy of the aerial particles is impaired, hy 
the light which they emitted, at the pencil. In that cose, it 
would be ngeessary that the particles be still closer accunHilatM 
at B, before tliey become visible. 
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We may observe, that, if the intensity of A’s electricity con- 
tinue the same, and the air flow uninterrupted, the distance to 
which the bright cone extends, will be determined by the num-* 
ber of luminous particles in contact with the point A. For since 
the divergency is unaltered, the brightness of CP will l)e propor- 
tioned to the quantity of lucid matter spread through it. Hence, 
the pencil is contracted by making the point finer ; and, in many 
cases, it cannot, on a small needle, be distinguished from the 
star. 

The pencil at A will not be sensibly affected, b}^ altering the 
shape and magnitude of the body B, or even by removing it en- 
tirely ; for, at that distance, the 'action of B is quite inconside- 
rable. If the pointed metallic body has the same electricity 
with the cushion, and no conducting substance be near it, the 
appearance of the star is owing to another principle. The adja- 
cent air, from its proximity alone, acupiires an opposite electri- 
city, whose intensity diminishes fast with the distance; and 
hence the same effects, almost, are produced, as when tlie aerial 
particles are emitted from another body. 

If the |M)intcd wires, A and B, possessing opjiosite electrici- 
ties, be brought near each other, the cone will become narrower, 
and extend; the anterior part of the star will also protrude, 
while the rays will gradually bend more from behind, till the 
light forms a continued stream between the two points ; and 
thus a slow’, though constant, agitation is communicated to the 
air, which will occasion a faint Vihisiling sound. If two inetaj- 
lic balls arc placed at a short distance apart, and connected, the 
one to the coudiietor, and the other to the eusiiion, while the 
machine is worked ; the aerial* stream will play faintly between 
them, their electricities will become more intense, and their ac- 
tions will increase, till a violent impression overpower the resist- 
ance, and produce a quick discharge^, which is not renewedf un- 
til there is an equal atscum illation of the electrical virtue. And, 
hence, the sudden concussion causes a sharp, loud sound. The 
cylinder of luminous air between ihc balls, by reason of the re- 
pulsion of its particles and their slight divergency, is protube- 
rant and faint, or purplisli at the middle ; and, as its motion is 
obstructed by the opposite dark stream, it makes sudden defle- 
xions and contorsions from its course, and occasions that forked 
appearance, which always obtains, in a certain degree. In dense 
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;nr, a greater resistance must be overcome, and consequently 
the spark will be shorter, and the sound louder; but if the air 
be rarefied, the effect will take place, though the balls are farther 
asunder; and if, while they are in this situation, it be still more 
attenuated, the streams will play faster, and the light grow more 
vivid. A certain limit will, however, be attained ; for the quan*« 
litv of air that serves to communicate the electrical virtue may 
be so much diminished, as to counteract any advantage from its 
rapid motion, which can never pass certain [rounds ; the appear- 
ance will, therefore, become fainter and fainter, and, in a per- 
fect vacuum, the electric-al light will totally vanish. If sparks l>e 
sent, about the distance of 18 inches, between two balls, in a 
glass cylinder, nearly exhausted, the streams of luminous air will 
seem to play in opjiositc directions, much attenuated, Jiowever, 
near the middle. 

The princi])les now investigated, will explain various other 
phenomena, 'rhiis a point, projecting f rom a broad metallic 
plate, that is held at some distance from the prime conductor, 
will he entirely dark, if ])laced in the middle of the surface, hut 
will become luminous, when it is removed near the margin. A 
sheet of tinfoil is bordered with light, but the rest of its sur- 
face, however rough or ragged, is totally obscure. Though a 
strip of half an inch, or even an inch, be cut out from the 
centre, the edges so formed will remain dark ; but a narrow 
slit made near the verge will be distinguished by its brilliancy. 
F«r, in these instances, the air^s ahuo.st stagnant over the sur- 
face, and flows off, bending by the edges. 

Ibu, whatever speculations we may form in regard to electri- 
cal light, and the mode in which the point and the knob pro- 
duce their different effects, wc must admit that the electricity is 
never communicated, in any jK'rceptiblc degree, to a rclnote and 
unc(5bnef;ted body, but by means of a current of air ; and this 
established ]}rinciplc will enable us to estiimte the real effects of 
conductors or thunder- rods. 

When two portions of air, near the point of saturation, and 
of different temperatures, are mixed^ a quantity of the dissolved 
vapour is precipitated, *and resumes its aqueous state. By this 
conversion, , the mass acquires" electricity; and the conse- 
quent repulsion exerted tends to disperse the minute .globufes 
of water, which will flout in the atmosphere, or ratlicr, will de- 
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Bcend with that slow motion which is sufficient to occasion a rd« 
aistance on their large surface, equal to their gravitation. If 
the cloud thus generated, reach the ground, it will soon com* 
municate its electricity. If it be suspended at some height, the 
electrified airrwill stream from it in all directions ; and if its for- 
maUon be gradual, this discharge may suffice to waste its 
force. But when a vast cloud is suddenly formed, the aerial 
emission hardly impairs its electricity ; and as it is carried along, 
it continually approaclies, by its attraction, to the surface,' 
which assumes an opposite electricity ; the air now rushes with 
violence, and the cloud bends faster downwards, till at last its 
lowest verge reaches the ground, and a total discharge is made. 
The magnitude of the stroke will evidently depend on the ex- 
tent of the aqueous mass, the suddenness of its precipitation, 
and the rapidity of its descent. 

The air, which streams in all directions from the cloud, is dis- 
sipated among the more remote portions, and thus gradually com- 
municates its electricity. Hence, from the wide dispersion, ow- 
ing to the distance, the electricity of the air at the surface of 
the earth must be weak ; and, even in the midst of the storm, the 
electrometer is less affected than if plac*oil only a yard behind the 
prime conductor. Yet the action of the thunder-rod is confined 
entirely to the air which iuimediatcly surrounds it, and the 
quantity of aerial current whicli it ca*i produce, must evidently 
be inferior to what is directed to the point, wiieii held several 
feet from tlic conductor of an <Hectrical machine. But to avert 
the stroke, it would be necessary that the wliole air betw^een tlie 
surface and the cloud should be brought successively in contact 
with the top of the rod. Nor is lliis all ; for the air will be con- 
stantly replaced by other electrified portions emitted from the 
cloud. Tlie effect of the thimdcr-rod is therefore, comparatively, 
but a drop in the ocean It may be easily shewn, that/hoiU'evcr 
pointed and tapered, - it would require a thousand years to guard 
at the distance of an hundred yards; if terminated with a knob. 

It 1*6 a common observation in the country, that, after a thundcr-cloud has 
passed, the vrind still blows from the cloud, though in an opposite direction. 

•f It appears, from the experiment with the heated ball, that a good kitchen- 
fire has more efficacy in preventing a house from being struck, than a whole ma- 
gazine of thunder-rods. Hence one nf the reasons why a thunder-cloud diminishes 
so fast in passing over a large city. 
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il might take ten thousand years . Such are the vaunted per- 
formances of thunder-rods ! and such the advantages of their dif« 
ferent forms + ! Nor can we appeal to experience ; it never can 
1)0 proved that thunder-rods have produced beneficial efiectSi 
but several instai)pes may be cited where they have afforded no 

Thia may be determined by a very simple experiment. A brass ball, 1.T 
inch in diameter, and .1 inch thick, was heated to about 1400'*, and held at the 
distance of half a foot from the conductor, for^the space of 3 minutes, at the end 
of which it was cooled to 600"'. Its effects seemed equal to that of a pointed wire 
held in the same situation. Hence the quantity of air which came in contact with 
the ball, was equal to what flowed upon the point. Let m denote the moss of the 
ball, and x the excess of its temperature above that of the common air : then it is 
ascertained by experiment, that a diminution of temperature dx in the brass would 

m mdx 

communicate an equal nse to about — of the air, and therefore a portioji wiU 

be heated up to the temperature of the brass, and be succeeded by other portions 

of air. But f ^ . Hyp. Log. ac + C, and C =: ~ . H. Log.* 1400| 

/ lUJ? lU lu 

whence the whole air brought^ at different times, in contact with the ball Is 
m dOO m 

1 ^. H. Log. o*" Yo ) and consequently, in the space of 3 minutes, a 

sphere of air about 10 inches in diameter would flow upon the ball ; therefore in 
1000 years the pointed wire -would exhaust the electricity from a sphere of air 
one furlong in cliumctcr. 1 will not pretend that this calculation is entirely accu- 
rate; but if it approach even within the thousandth part of the truth, it is more 
than Hufllcicni for niy purpose, 

•j* The ntUUy of Ihiuider-rods nol hvlng once qimtmicd^ %1 teas yet keenly disputed 
in England fm' several years^ ivhether the^ should be temiimitcd by points oi* by 
«.kn(fl)S. Bnt^irhaiis amusing^ politics soonwcffme to he mired up uith the controoer^ 
sy. The pounder magazine at Vurjkety thwigh guarded by pointed conductors, hap- 
pening, in I77d, to he struck by lightning, the Pricy Council made an application 
to tike lioyal Soeiely to investigate the cause of this accident. A Committee was 
accordingly named of i/s ablest members, who, still adhering to the hyjMthesis of 
^Pranklbk, only recommended additional pointed coruluctors to be placed at marer 
intervals. This Heport, in the height (f the revolutionary tear, could not he other- 
fcise them displeasing to tike courtiers, who, ftom ilkeir violenl antipathy to the Ame- 
rican philosoplkcr, were as eager to depredate his science gs to deride his patriotii/pi. 
They accordingly set on foot a subscription to enable Mr Wihon, to perform electri- 
eal ejrpcriments on a large scale in the Pantheon, and the coneluswms thence dramt 
seemed favourable to the theory of kneibs. The Boyal Society was in eonsequmee 
desired by high authority to revise their Report; but the Presidertt, Sir John Pringle^ 
replied with some warmth, thaPYie could not change the laws of nature t This 
venerable person, however, being worded on all sides, soon resigned the chair in dis- 
gust, and retired into the country. 
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sort of protection. Nay, we shall be convinced, that fully an 
equal proportion of the buildhigs armed with sucli supposed 
safeguards, have been struck with lightning. Ikit if tliundcr- 
rods are useless, they are also innocent ; and, that they pro- 
voke the shaft of Heaven, is the suggestion of .superstition rather 
than of science. The cloud exerts an attraction, indeed, upon 
the surface of the ground, but the force dej>ends solely on the 
distance, and is not, in the least degree, ciffeeted by the sha])0 
or quality of the substances below. It rolls towards the nearest 
and most elevated objects, and strikes indiscriinipalely a rock., 
a tree, or a spire. 

If a thunder-rod be then an harmless, thougli idle appendage 
of a house, why awaken uneasy a])prehensions f' It might at 
least inspire confidence in tlie moments of danger ; and if ha)j- 
piness consists merely in idea, why not indulge delicious error 'f — 
Yet- though the inevitable stroke cannot be turned aside, its 
destruetivc effects may he lessened; and an in\ t stigation of 
the real action of thunder will conduct us to the pro|>er jmnei- 
ples. 

Weliavc already seen, that elect rieity is ne\er eonununicated 
from one body to anotlier, but by the iutcr\eiilion of some me- 
dium. If this be extremely rare, and also a very slow eondue- 
tor, such as air, the particles contiguous to tlie elect l ie liodv 
may be j)roje(led from it, and lliose, being again sueet'eded by 
others, may thus gradmilly form the comiiumieation. Hut if 
the medium is either a solid, a fluid ni considerable d(*nsijlv, 
whieli, consequently, does not easily admit an internal mo- 
tion, all its j)articles will retain their .situation, and he electrified 
during the whole time of the transmission. lA*t llie uniform sub- 
stance AG (PI. I. Fig. 8.) ])c siip]M)sed to connect an elect rifled 
body A'with a vast mass at G. During the first instant, a mi- 
nute portion of the electricity is commuiileated to a certawi dis- 
tance H, such, tliaC the little .space AB becomes electrified as 
intensely as the body 'A. In the second instant, the lialf of this 
portion will be distributed to an equal distance BC ; but the 
equilibrium which w'ould thus bo establislied through AC^ is at 
the .same moment destroyed, by a restoration of tlie electricity 
in AB. In the third instant, a smaller communication is made 
to the* space CD, while BC receives a larger accession ; and thus 
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ifie time of transmission will be proportional to the distance AG. 
Hut if the aaiduetin^ substance be inconsiderable, compared 
with tlie body A, tlte conti«'iious part AH will retain its inten- 
sity All, even after ilie electricity begins to spread at G ; and 
since no cominiiiycaiion can (wct take j)lace, unlcss,each point be 
more strongly iicetrilicd than the succeeding one, tlicre will evi- 
(h‘nt]v be establislud a regular gradation ol* intensity HI, CK, 

, and NF, from A, where it is greatest, to G, where* 
from its \\idi* and rapid dissipation the electricity becomes to- 
tally iu-^en?>i!'J(‘. Therefore the electricity contfiiiicd in AH, HC, 
CD, iicc. will now be denoted by the quadrangular spaces 
AlIIH, RIKC, EKLl), &c. Sup])ose that the portion AC of 
the conductor is suddenly discoimt*cred, tlieii the elecliieity IIIO 
will in one instant be transferred from AH U> HC, and* the equi- 
librium in A(’ restored. Hut tlic continuity of AG, llioiigh it 
will preve nt this e(|uilibrium, cannot affect the quantity of com- 
immicalion. In one inslanU therefore, the electricity HIO 
will be imparled from A to AH, IPK, from AH to BC, KLQ* 
from H(J to Cl), &:c. If AG and AH be eonstani, the triangle 
HOI will be proportional to II A ; that is, wliile the conductor 
remains the same, the rate of transmission will be proportional 
to the intensity of the electricity in tlie body A ; and lienee, if 
the electricity be diminished one-half in one second, it will be 
reduced to }th in to ^th in 3", to ^ the 

electricity tliat still remains \vill|become soon impercejitiblc. If 
ATI ami AH are given, the t Jangle IIOl will be reciprocally 
as AG ; or, when in other respects the conductor remains the 
same, the rate of transmission will be reciprocally as its length. 
Hut the quantity of electricity comimiuicateil in a certain mi- 
nute interval, will, when other cireuni stances are alike, depend 
olniously <in the jiroportiou of nicatter in A to that irf the adj^l- 
eeiil^poftion AH of the conductor; or, since AH is given, the 
intensity diminishes inversely as the matter in A, and directly 
as the transverse section of the conductor at A. The time of 
transmission will also depend greatly on. the nature of the con- 
necting substances ; for these differ extremely in their conduct- 
ing qualities. 

The foregoing princi]iles will likewise apply in tlie case of the* 
charged jar. For let AG (Plate I. Fig. 9 ) connect the Mvo coal- 
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ings, and AH, GH denote their opposite electricities ; the in- 
tensity of A will gradually diminish to the centre D, which is 
neutral^ and again gradually increase with opposite electricity 
to 6. Hence, during tlie transmission of the electricity from 
A to D, an equal quantity is also communicated from G to D; 
and therefore, the discharge will be performed in the same 
time that the electricity would be conducted from one of the 
coatings A and dissipated at the middle point D. 

If the flexures of the conducting substance are not sudden, 
the time of communication will depend cin its lengUi, and not on 
the distance bctw’een the extremities ; for the gradation of inten- 
sity is uniform in the successive portions AB, B(^, CD, &c., and 
these may be regarded as indefinitely small chords inscribed in 
a curve, to which they are therefore equal. 

Let AC (Plate I. Fig. 10.) be a compound conductor, of 
which the part BC is cither narrower than the other AB, or of 
a slower conducting quality. Let the intensity of the ekxJtri- 
city of A and of B be AE and BF ; produce EF to meet the 
extension of AC in D and join FC ; make* the minute part A a 
equal to B/i. Since the same quantity of electricity must be 
transmitted through every part of the conductor, the diflerenccs 
EAr and Fi between the proximate intensities at A and B, are 
inversely as the conducting powers of the two portions AB and 
BC. But E/t’ or F/* : F / : : BC : BD ; and the rate of commu- 
nication will evidently be the name in the uniform conductor 
AD as in the compound one At\ This method of investigation 
might be extended ‘to more intricate cases, were it judged ne- 
cessary 

To bring the various circumstances into a single point of view . 


• In the case of n cham and other internipled conductors,, the celerity of com- * 
municaHm tvill dejtend chiefly on the surfuec of contact. Thns^ ihe..shoctf sent 
throfugh a chain, stretched a considerable freight, is sharj)fr than through a chain 
only spread loose. If a dissected frog, having •fs thighs and its spine sheathed with 
Hnftnl, he laid on a table, and several persons grasping each others moistened hawht, 
while two of them, holding merely a brass cltain, form a circuit ; this twry senate 
electrometer wUl, after the first tremor, continue quiescent, htU on giving the chain a 
sudden tug, the subject will he thrown into violent convulsion, which is renewed at 
every twitch. By applying strong pressure to enlarge the quantity of contact, the 
g^ral effects may be greatly augmented in recent and very curiou'i experiments of 
electro-magnetism. 
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The time of transmission is directly as tlie length of tlie conduo<« 
tor is to the mass clectriiied> and as the logarithm of the ratio of 
ils intensity before and after communication • ; and inversely as 
the celerity of the conducting quality, and as its transverse sec* 
tion. It would follow, that the equilibrium will never be per- 
fectly restored ; b*ut in ordinary cases, the electricity will be iia- 
IKTceptible when diminished to the hundredtli part, and the in- 
terval elapsed in the discharge is therefore between five and ten 
times greater than that required to reduce the intensity to one- 
half. 

We have liiitherto conceived the conducting substance to 
connect both coatings of the charged jar at the same in- 
stant ; but, in ordinary cases, the one end is made to 
touch the exterior coating, while the other end is brought 
to touch the interior coating. Let AB (Plate I. Fig. 11.) re- 
present the conductor communicating with one coating A, and 
the extremity B held near the other coating O. Then, as fast 
as B is electrified, the contiguous stratum of air will acquire 
electricity to the same intensity, and be succeeded by other por- 
tions of air. If the intensity of B’s electricity is constant, the 
communication made in a given interval of time must be pro- 
portioned to the number of aerial particles in contact with B ; 
that is, as the jiroxiniate surface of B, and the density of the 
air. We still suppose, that the electrified strata are thrown 
from B to O as quick as they are formed ; if the distance BO be 
considerable, the commiinicatio^ would be somewhat retard- 
ed^ and the time of discharge increased. Let AC denote 
the intensity of the electricity at A; BD, that at B; and con- 
ceive the surface at B, and the density of the^iir, to remain the 
same. Then a quantity of electricity C c, will be transmitted 
• from A to a given distance 6, in a given time ; and this must 
be egua^to the communication made at B, and consequendy 
proportional to BD. Produce CD and AJ3 to meet at E, and 
make E/*= Aft ; wherefoi* BD : fg or Cc : : BE : but 

!l^is given, and consequently BE is given. Hence the time 

* 1 have supposed, that th^ rate of the coihmunication of electricity is propor- 
tional to the intensity. Perhaps this is not strictly true, though extremely pro- 
bable : It is exactly so in the application of heat. But my aim in this discourse JA' 
only to obtain an approumation. 
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of dischar^* tlirou^h AB will be tbe same with that tiirough 
AE, which terminates in a neutral jxnnt E at a certain distance, 
BE beyond the funner, and dclenuinecl by llie j;roximate sur- 
face of lb and the density of tlie air, and afrected in some de- 
gree by the obstruction to the current occasioned by tlie dis- 
tance BO, The same investigation will appty, if we .sn})j)ose 
conduclors tt> proceed from the two coatings, atid hroiight near 
^ each other ; for the effect will be the same as if they were con- 
tinuous, and a c ertain addition made to the lengtli oi‘ each. 

We have talked of‘ the t|Liaiitlty and intensity di electricity ^ 
But such language may be held, wlictlier w e consider electricity 
as a substance, or as a t[ualily only. In the same manner, we 
speak. of the motion of bodies, of its communication from one to 
another, of its ilistribiitioii, &c. ; yet no |)erson ever imagines 
that motion has any indt'pe ndent existence. 

These deductions arc confirmed by experiment, as far as the 
nature of the subject vviH admit. 'Jbus, if a slip of paper, suf- 
ficient to di>cliargv a Leyden phial in about a (piarter of an hour, 
be rubbed slightly with charcoal dust, it will perf'orm tlie effect 
ill ten teeonds. II’ now' reduced to one-half its breadth, it will 
require about double the time; and, il’ again sliojtened to (nie- 
half its length, the time will he neails' the same as at first. Jf 
the cliarcoal dust be gradually strewed thicker, the tliseharge 
wdll become more and more ra|>id, till the interval can no longer 
be distinguished. But thong’., the sense of sight now' falls us, 
the impression made upoii tne ear may direct our judgmt'bt. 
For such is the peculiar structure of the organ of hearing, that 
the loudnesN of wniiid depends not so much on the iiuaniity of 
aerial impulse, as on the rapidity of the concussion. 

— j — ^ 

• Compare the noi«e of a dii>chargc of u file of inusqueiry with the sound of 
the explosion of a single cannon. Pulvia fuLminmis is brought to a fluid' maC.) before 
it inflames, while in gu.ipowdcr the fire is comparatively slowly communicated 
through the contiguous grains : And though 'the expansive force of the former be 
inferior, it occasions a much sharper and louder explosion. The sound of a can- 
non, heard at some distance, seems not only fainter but flatter ; because every in- 
termediate point l>ecomes the centre of new aerial undulation^, which, mingling with 
the primary ones, prolong and blunt the impression made on the ear. For the 
same reason, the notes of a musical coniposition become mellowed in their pro- 
gress th;^ough the air. 
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When the powdered charcoal is moderately thick, we are con- 
scious only of a light and sound ; yet, if the thickness be in- 
creased, this sound, which at first is only a faint whistling, grows 
dull and blunt, and by degrees more intense, till at last it be**, 
comes loud and sharf) *. The same observations njay be made 
with a thin surface of water in the bottom of a basin, by 
adding small (|uantities continually. 

But in this mode of performing the experiments, there id 
sojnc inaccuracy; for the contiguoul^ portions of air become 
electrified, and by their flow, they assist greatly the effect of 
such slow conductors. I.,et, therefore, the water or othefr li- 
quids, be inclosed in l)eiit glass-tubes of different diameters and 
lengths, and equal metallic balls cemented to the ends. In this 
way, it will he found, that a cylinder of water, one-fourth inch 
diameter and five long, discharges half a foot of coating in about 
one-fourth of a second, with a blunt noise and deep orange light ; 
oil of olives, treated in the same way, is slower in its effects, and 
produces a f ainter noise. But sulphuric acid gives a much sharper 
sound, and the time is indistinguishable ; when mercury is used, 
the sound is vastly louder, though greatly inferior to that which 
the other metals would occasion. If the discharge is made by 
a harpsichord wire, and by a connnoii thick wire of the same 
length, the sound will he sensibly different. By extending the 
chain, the explosion wall be gradually blunted, and even redu- 
ced to the dull noise of the water discharging rod ; and any fur- 
ther addition to the length will i^)w be more perceptible than 
before. For, when the vibrations succeed with extreme rapi- 
dity, their im])ressions arc confounded on the ear- And thus, 
as quick flashes^ whatever he the difference of iheir intervals, 
affect the eye alike, so sudden pulses, though of various cele- 
produce the same sensation on the organ of hearing. *Hcnce 
the loudness of tlie explosion is not sensibly different, when the 

We may also notice the quality of the light to vary. It begins with violet, 
and passes through the gradations of purplish, reddish, orange, yellow, and in the 
end assumes a bright white. The speHcs oflvjhl emitted, seems to depend, hmeever, 
more on the perulifir nature of the affected sutfstance than on any other circumstarue. 
Thus an electrical discltarye thnm^h carbonic acid gas appears of a brilliant white, 
bnt through hydrogen gas of a dull red. A lump of sugar exposed to a sJiock, glows 
teUh a green light, while a hall of loood or ivory emits a crimson, and a body rfposo^ 
dered charcoal thrwvs out a yellow gleam, - * 

VOL. XI. NO. 21, JULY 1824. 
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discharge^ is made through a thick wire two or three inches long, 
or through one of as many feet. Hence, also, no sensible varia- 
tion is occasioned by altering the size of the ball which termi- 
nates the discharging rod ; but if it be tapered to a point, the 
sound will l)econie dull and obscure, and the more so as the 
point is made more acute. 

By comjwing such experiments, we shall find, that the dif- 
ferent substances difler astonishingly in their conducting quali- 
ties. Thus, when the length, thickness, and other circumstances 
remain the same, the ek'ctricity is transmitted some hundred 
times faster through lincn-lhread than through fir- wood ; seve- 
ral hundred times faster through the metals than through water, 
&c. Hence, also, we may iinderstaml the nature of what is 
called a lateral dhchai'ge* I'or electricity is alike conducted 
through all the substances that form the communication ; only, 
during the given lime of the discharge, the quantities sent through 
each are proportional to their celerity of transmission. It is 
thus that we scarcely feel any impression when wx discharge 
by holding a chain : but, if we dip lM)ih hands in water that 
forms tlie communication, we receive a violent shock 

But the most important subject is to ascertain the effects pro- 
duced on the conducting substance. If tlie electricity is diffu- 
sed uniformly through it, the internal particles will be urged 
by an equal repulsion on all sides, and thcrel’ore must continue 
at rest. Those on the surface only will be pressed outwards ; 
but, if surrounded by air, tl e forces must be counterbalanced 
by the repulsion of the electrified aerial particles. However, 
if the electricity be unequally diffused, the equilibrium of for- 
ces will be destre^ed. For if the p?irticles B (PI. I. Fig. 12.) repel 
C with a force, BI and D repel C with a force DL, the diffe- 
rence TM will tend to disunite the particle C. The total exer- 


• Jn farther illustrat^n of this doctrine^ it may hr mentioned^ that the common cjr- 
perimrrU of firing gyinpoirdrr inclosed in a ^ill^ having a mire itiscrtcd at each end^ 
will very seldom succeed^ even wi^h a strong clvctrital shot'k ; hut if the cirenit ho 
partly formed hy a column of icaler contained in a narrow glass tuh(\ the transmission 
of only a moderate charge mil never fail to cause cjplosion. Here the mutual rejmU 
sion among lltc particles of the gunpuirder is, m coiottyuence of the retardation ft om the 
ogueoas connection, exerted during a portion of time sufficient for commenmng their 
Chemical transformation. 
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will therefore be efjual to the amount of all the successive 
impulses ; in the same manner as the motion acquired by a falU 
in^ body is proportional to tlte time of descent. It is of no 
eonsequoijce, that, in the one ca'»e, we perceive the accumulation 
gradually cHocted, while the time required in the .other is to- 
tally insensible ; for the cpiantity must be finite in both. How- 
ever, since llie cohesion of the particles occasions a certain re- 
sistance, the total obstruction will also be as the duration ; and 
hence the force which eirectually lends to produce disruption, 
w'ill increase more slowdy than the time, just as a body falling 
through air or water receives, at equal intervals, smaller and 
smaller adililions to its velocity. Nay, the reaction made by 
the distended jiartieles of a solid substance may at last coun- 
terbalance their differenee of repulsion ; in which case the con- 
tinuance of the exertion will produce no farther effect, just as, 
to conlinue the allusion, a body, in its descent through a resist- 
ing medium, ac(juircs a certain uniform motion. And hence 
the incessant working of llie electrical machine is insufficient to 
burst the ])nme conductor. 

We can now ascertain the effect produced by a shock on different 
conductors. If the length is constant, the disturbing forces will 
be tbc same, and llic absolute exertion will depend on the lime 
of traiisinissioii, though in a less ratio ; and w ill therefore be 
determined by the slow transmitting cpiality of the substance, 
but much more by the smallness of die transverse section. When 
the distance of communication is slportcncd, the time of action 
is indeed diminished, but the successive impulses on which tlie 
effect mostly dc*pends are proportionally more })owerful. It is 
also very probable that the repulsions increase faster than the 
intensity of the electricity ; and consec|uently both causes will 
cJDiispire to burst the short conductor. Suppose that AI3 and 
1)E, I.«Eig. 13.), are two similar conductors connected to the 
two coatings of a charged jar, and the inttr^^ning part BD of 
the same breadth, but of a slower conducting substance. Let 
tlie celerity of transmission from A to a be to that through tlie 
equal distance from B to 6, as i to n. Then, since the quan- 
tity of communication must be the same through the wdiole of 
• the compound conductor, the difference of intensity, P f must 
be to G ^ as I is to in order that G c d, transmitted in the time w, 
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may balance the accession F fc in the time i. Hence the force 
which tends to separate the particles of BD must be n times 
greater than that which disturbs the texture of AB or DE. If 
B D l)e shortened, G e will be proportionally increased ; there- 
fore B D will burst with greater force. The same reasonings 
will apply with little variation in the case^of an ordinary dis- 
chai'ge ; for if the end A is connected, (PI. I. Fig. 14.), to the one 
coating, and I is brought near a wire communicating with the 
other, G c will be n times greater than F whence the dis- 
uniting force is always greater in BD than in AB or at E, and 
increases as BD is contracted. It is obvious that the same in- 
ferences may be draw n, if we sitppose BD to consist of the same 
substance with the rest of the conductor, but only narrower. 
If the conductor, even though it be continuous, is surrounded 
about the middle with a slow conducting, substance, the adjacent 
particles will he strongly electrified, wliile the remote ones will be 
little afl*ecUd, aiul heiKc, if tiie force be sullicient, the substance 
will burst outwards: And, if the substance is an extremely 
slow conductor, thougli continued all along the projier conduc- 
tor, it may be forcibly detached ; for, at a distance from the 
source, it will derive its cleclrieity from the contiguous matter. 

The foregoing principles will explain an immense variety of 
phenomena. I shall notice only a few. 

Hence, the discharge is luininous through water inclosed in 
short tulx»s, but never along extended wires ; for in a thin cylin- 
der of water, the electricity^s too much attenuated, and, in me- 
tallic conductors, the interval is too short, to allow a sensible 
emission of‘ light. A chain is indeed marked out with a lucid 
track, but this proceeds from the air in contact with the points 
of the links, which retain their electricity after the transmission 
is made by the metal ; which might be evinced by performing 
the experiment In vacuo 

Hence, if water, oil, &c. be iiielostHl in a small glass-tube, 
and two insc'rted wires be brouj^U near the middle, the tube 

* A very beautiful apjtcarance in prodiwcd^ by sendiuy a small shock through a 
long iron chahu suspended from glass pdhtrs in festoons. Bright yelloui corruscalions 
arc seen to dart from the cud of every fink. This effect is wcasioned by the uAida* 
^ Hon of the }mnts of (he iron, and therefore ceases along any part of the chain tehicK 
has been laid tn water. 
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bursts by a discharge, and the violence is the greater the nearer 
the ends of the wires are to each other. 

Small bits of wood, charcoal, nitre, spars, and other minerals, 
are shivered or burst by a discharge ; but they are never perfo- 
rated. A small cylinder of clay, with wires inserted .at the ends, 
is bilged by the shex^k into a globular form. When the discharge 
is made througli a card, the part immediately under the knob is 
the most intensely electrified, and the difference of die proximate 
repulsion the greatest, and, the cohesiSn being small, an entire 
separation takes place ; at the same time, the lateral particles 
arc distended. Hence the small hole with a bur on each side, 
which is constantly observed. For the same reason, if a small 
phial be filled with oil, and a wire immersed in it, and the point 
brought near the side, the gltiss will be perforated by a spark. 
The same appearance is observed in spontaneous discharges. 

We may likewise see the reason why the sound of a discharge 
through the slow conducting fluids of the body is low and flat. 
Hence also the sensation of the shock, which is owing partly to 
the general distension of the particles, and partly to the greater 
difference of the repulsions between the fluids and the contigu- 
ous solids Wherefore the shock is more violent when given 
to a single person than to a number joined in a circle ; for the 
gradation of intensity is more marked in the former case. When 
the commiuiicalion is made through the head, the difference of 
the repulsions is greatest at the meiiibranes which envelope the 
braig ; that delicate organ is comj.*esscd, and the stun is vio- 
lent. Hence, if the action l.asts for a considerjible time, an im- 
mense distension will take place. In death by thunder, the 
bones are dislocated, the vessels burst, and tlfe body turned 
black by llie extravasation of the blood : the hat is rent, the 
^Iioes torn from the feet, and perhajis the heel, which is a slow 
conductor, is perforated. Hence also, the rocks are shivered ; 
the trees are split, or the bark peeled from the trunk. 

All these effects depend on the duration of the action ; and 
the great object is therefore to diminish that time. A broad, 
thick metallic substance ought to form the principal coniniimi- 
cation between the thundeV cloud and the ground. The best 
mode perhaps would be to continue the lead down from the roof 
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at some distance from the walls This would be particularly 
advisable in powder-houses ; and though to divert or dissipate 
the storm is an idea wholly chimerical, we may yet lessen the 
real danger, and mitigate the fated stroke. 

It may now be proper to give an abstract of the principles 
which have occurred in the course of this inejuiry. Electricity 
is a state or condition of which every species of matter is sus- 
ceptible. It is of two kinds, attended with opposite effects : 
The one disposes bodies* to emit their light, and perhaps dimi- 
nishes their capacity for heat ; the other disposes bodies to nfi- 
sorb light, and perhaps increases their capacity for heal -f-. Ho- 
dies similarly elcctrih’ed repel each other ; those dissimilarly 
electrilied attract each other. Substances in the vicinity of an 
electrified body, at least their proximate portions, assume an op- 
posite elec!tricity, which is the more intense, in proportion to their 
nearness and tlieir extent lUit to the contiguous substances, 
the electrified body communicates a part of its own electricity. 
Even a distant substance may acquire the same electric ity from 
the successive appulses of the intervening air : And the acute 
form has the property of accelerating prodigiously the motion 
of this aerial current. The celerity with which electricity is 
communicated dej>ends on the quality of the conducting sub- 
stance and the dillereiicc between the proximate intensities, 
and is therefore the greatest through thick and short conduct- 
ors. In the case of coiiijitiund conductors, that celerity will 
be in the ratio compoundeefe of the conducting power of each, 
and the ret;iprocals of their lengths. Diiririg the time of* the 
electrical communication, the particles of the eoiidueting sub- 
stance are actuated by a mutual repiil.sion, which is proportional 


* As cnpprr rondvefs clcrtrinly vnlh much yreaier striffness limn fcad^ perlmps 
the best mode vmdd he to make the yutlers and discharyiny pijtes of 'hat metal. To 
save sJnps^ rihaiulit of copper sImtUd be eHcndcd from tim masts to Ute keel. 

■J- Hence, perhaps, the reason why electricity sometimes vitrifies stones, and 
caldnes metals. There is> one experiment, however, that has not hitherto been 
properly explained : It is, that if the ball of a thermometer be held opposite to an 
electrified point, the mercury will rise two or three degrees. For the air that 
streams upon the tiall is accumulated, and consequently sufTers a condensation, 
which, according to general analogy, must be attended with a diminution of capa« 
city. for beat. 
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to the difTerence between the proximate mteni^ties. And the 
total effort to destroy the texture of the conductor depends 
partly on its narrowness and slow communicating quality* but 
much more on its shortness. 


Art. 1 1. — Eapcrhncnts on the Growth of Pearls ^ with Obser^ 
vaticms on iheir Structure and Cplour. By W. T. 

Peahls, «in general, take the colour of the shell in which 
they are fonned, being nothing else than the substance of the 
shell disposed in concentric layers, and tending more or less to a 
spherical form. From the great number of small pearls which 
I have frccpicntly collected from the small sea-mussel ( Mytilns 
cdulls ) so common in the streets of London, I find that there is 
no part of the flesh of this animal in which j)earls do not occur. 
The natural expenditure of the substance which forms the pearl, 
is only for the purpose of producing the shell or testaceous co- 
vering of the shcl!-fish ; but various causes producing wounds in 
the animal, or otherwise irritating it, will produce a secretion of 
the shelly matter to defend the injured part ; and however sharp 
or angular the offending substance may be, it by degrees as- 
sumes a round form, in proportion as it is covered by a greater 
numlxir of coats. The assertion advanced by Linneeus, and re- 
peated in some works, that the tCliinesc h<ave a mode of pro- 
during by art real pearls in the living shell-fish *, tliough iti ge- 
neral little credited, seemed to me so feasible, that I was led to 
attempt a similar exix'riment, which I tried upon the large mus- 
sel of our ponds ( Anodonta cygnea)^ being the only convenient 
shell-fish which I avald command in the central parts of Eng- 
land. I piocurcd, tliercfore, the largest of these, from five to 
six iilbheS long, from the Duke of* Marlborough’s Water of 
Blenheim ; but although the vigour of the atiimals promised me 


* Either in Hunter's Museum, or in that of the late Duchess of Portland, was 
to be seen a pearl^hell, said to be from China,^ containing a string of pearls, ap. 
parcntly produced in the manner referred to ; which is that of introducing ironv 
» wires at given distances through the shell of the aoimal, so gs to jnitate itf ftesh, 
ivithout enteriog deep enough to kill ft- • 
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success, several of them died. I shall only relate what happened 
in the surviving ones, 

I drilled several holes in the most convex part of these shells, 
and introduced brass-wires of two-thirds of a line in diameter, 
'[fhesc wires had a sharp point, and were fixed in the shell in the 
way of cramps ; some were disposed in straight lines, and others 
in such artificial forms as to shew plainly that the pearls so pro- 
duced, if the experiment should succeed, were the work of de- 
sign, and not the unmolested opt'ration of nature. One of these, 
lyhich, I believe, is still preserved in the Anatomical School at 
Christ Church in Oxford, is an indisputable proof of this, the 
points forming the initial letters of my name. I lei them down 
in a wooden box, perforated A\lth holes, and loaded with a 
weight, into the Itiver Isis ; and on examining them a few 
months after, I found some of them dead, and, it is probable, they 
died very soon after the oj)eratioii, as the brass-points remained 
perfectly naked. 1 returned tlie Jiving ones into the water, and 
took them up at the ex})iration of eighteen months from the ojx?- 
ration. I then killed the animal, in order to examine the shell, 
and I found, in one inslanc-e, the ])uints of the wires fairly co- 
vered with a calcareous substance, rather coarser than the inside 
of the shell, M'lueh ciicumstancc was probably owing to the 
more hasty dej)osjtinii of the earlhy iiiatler, which, thert'fore, 
w^anted the compactness and the ]>early colour of tijc inner layer 
of the shell. Instead of }'oints, the wires were now^ tcTminated 
by a round bead, and the tisb<*ia\ir»g survived, is a ])roof that it 
was sufficiently defemled from live injury which it must at first 
have received. On exaininii'g (;{her shells, I found the points 
of the wires, width projected at least (wo lines within the shell, 
covered only wdth a mucous substance, which, however, pre- 
served a rounded Ibrm ; so that this mucus, also, resembled 
the heads of large pins. 

In one shell, I found this mucu.s to be what I then suspected, 
the nidus for the deposition of the earlhy matter, and one or 
two points observed w*ilh a magnifying-glass, shewed the cartliy 
matter c .osited in this gluten in the ibrm of round oj)ake white 
points, which would probably in a lon’ger lime have united into 
one mass, according to the usual process of ossification. This 
discovery led me to rej)cnt of having too hastily destroyed the 
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animal, as I imagine, that, by fine injection, I should have dis- 
covered the vascularity of this gluten, and, probably, inflamma- 
tion in the contiguous parts. No one doubts the existence of 
such an animal-nidus in Ixmcs and shells, ivho is acquainted 
with the pnx'css commonly used for exhibiting it, by dissolving 
their earth in dilute muriatic acid. Shells, in this process, lose 
their colours, and I find that pearls equally lose theirs, having 
dissolved blue and brown as well as common pearls, which gave 
me equally balls, almost without cdlour, or of a faint yellowish- 
lirown, consisting of concentric membranes, and so light, that 
from smie air-bubblcs included, though not visible to the naked 
eye, they swam in the acid. 

These experiments I made many years ago^ and, more late- 
ly, I commenced others of a similar ^ nature, but better 
planned, introducing, in place of pointed wires, round beads 
of diflenmt materials, through holes in the shell. These beads 
were of glass, steel, &c., and, from their form, I supposed wouhl 
produce less irritation, and afford a fairer surface for the adven- 
titious earthy matter. What I lierc attempted by art, is not 
unfrccjucntly produced by nature herself, I have two scallop- 
shells (the flat-shell), the inner surface ol‘ which is very thick, 
and set with extremely minute ])oints of the su])st:mce of the 
shell, which, it aj)pears, the animal Iiad, in this instance, also 
produced in its ow n (!<*fcnce, in order to guird itself against the 
invasion of a sy)ccies of boring mvUnscous animal, winch had made 
^ts way through the outer layci of the hhell, and w^as proceeding 
inwards, so as to oblige the animal to secure in many points its 
inner wall against the invader. These shells sccni to point out 
two facts: 1st, That the animal, being unfler the m»cessity of 
depositing its shelly matter in certain weak points, does not seem 
to have confined itself to these points only, hut, having once be- 
gin the process, to liavc deposited its new matter in many other 
places. If I am deceived in this conjecture, it is probably on 
account of the extreme fhimiteness of many of tliese points, 
where the Iwrer had attacked the fish, and which appear to our 
eyes as depositions without a cause, and made at random, gdly, 
That pearls will differ*in colour, according as the animal is em- 
ployed at the time of their formation in producing the colourect 
or colourless part of its shell. Thus, wv have orange^*olourcd 
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pearls, as well as silvery ones, produced by the Pinna marina^ 
whose shell partakes of tliese two colours. Thus, also, we have 
in the small blue mussel of the Scottish seas, and probably of 
other parts, opaque pearls of a deep blue colour ; and I have 
one of these shells from Montrose in Scotland, in which one of 
these blue pearls adheres, in the form of an excrescence, to the 
blue lip of the shell, whilst a dead-white one adheres to the 
white part of the shell, thougli without lustre, like the shell 
itself. 

A curious appearance in the flat shells of the scallop, already 
quoted, seems to confirm the foregoing observation. It is ne- 
cessary previously to remark, that these shells, when arrived at 
their full grow’th, consist of two colours ; the middle part of the 
shell deriving itself from the hinge outwards, is white, whilst all 
the parts towards the borders of the shell are of an obscure 
purple or chocolate colour. In this instance, there arc not only 
small purple eminences or pearls rising from the ]njrj)le part of 
the shell, but the same purple eminences are j>rofiiscly scattered 
over the wliite part of the area of the shell, and in some places 
form even a veil of purple, which encroaches much on the wliitc 
area; whence it seems prol)ahIe that the fish being advanced to 
the period of dcjK>siting a purple shelly matter, deposited it in- 
discriminately over all those parts wdiich were then weak, and 
stood in need of repair. 

The blue pearls whicli arc found, though not commonly, at 
Montrose, are uniformly, as far (^s I have seen, flattened on one 
side, where they have been in contact with the sliell, which irmy 
probably be owing to the largeness of these pearls in ]>roportiou 
to the animal, whereas, the smaller or seed-pearls taken out of 
the same animal in the London markets arc mostly round, and 
but few of them have a blue tint. Indeed, almost all the Mon- 
trose blue pearls are more or less white in some part f»f ^heir 
substance. I have oqe of them four lines in length by two lines 
high, and as many broad, which is \-ory large in pro{^jrtion to 
the size of the animal, and must have been no small encum- 
brance to it. 

The structure of pearls is uniformly radiated from a centre, 
and consists of concentric coats, when it happens that, in break- 
ing theiQ with a hammer, if they are not split directly through the 
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centre, a smaller sphere is often seen to occupy the central part 
I have broken many such, and have seen this sphere from the 
size of a pin's head to that of half the bigness of the pearl 
broken ; and as this spherical body or central pearl remains at- 
tached to one-half of the pearl so broken, its concave impression 
is seen in the corresponding half. 

Pearls, when broken, are seen to consist of coats of very difie- 
rent colours, and many of those which have a silvery lustre in 
their outer coat, consist of various shades of brown and yellow 
within ; but I do not recollect that, on the contrary, any pearl 
externally Ibrown, yielded, on being broken, an internal silvery 
surface ; whence it would appear that the larger the pearl grew, 
it partook of the silvery coating which forms the internal lining 
of most shells, notwithstanding that the same peaid may, in the 
earlier j)criods of its formation, have contracted some other colour 
from its local vicinity to some part of the shell of a particular 
colour. W e sec also from hence how useless are our endeavours 
to restore a pearl whose external surface is either decayed or 
chipped off, as such repairs in those of the finest kind exhibit a 
discoloured surface, which reminds one of decayed teeth. Many 
such arc to be seen among the Regalia of England, and parti- 
cularly in one of the Queen's Crowns; and it frequently happens 
that the coats of pearl are more uneven and rough as we ap- 
proach the centre, as happens in other calculi, which may have 
originated in many irregular grains, whether of sand or smaller 
pearls cemented together. On breaking a pearl of the finest 
water, of those produced by the river mussel in Scotland, (the 
Unw margariiifcrd)^ several of its internal coats were found 
equal in beauty to its natural one; but, on breaking a fine ori- 
ental pearl, it appeared to consist of uniform materials to its 
centre, whence probably arises the superior lustre and opaline 
ti^nsparency of the latter. 

That this uniformity of substance is real cause of this su- 
perior beauty in the filler pearls, is confirmed by the degree of 
transparency observable in the pearls of the Pinna marina al- 
ready quoted, which, in some of them, amounts to a half trans- 
parency more, and then shewing a darker point in their centre, 
and occasionally the contrary; but these pearls, like other 
bodies, the nearer they approach to a uniformity of jsubsthnee. 
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are more liable to cracks and flaws than the coarser and more 
heterogeneous pearls, which arc less glassy and more tenacious, 
as containing apparently more of the animal gluten. Nor is it 
to be wondered at, that those shells which contain a large pro- 
portion of their.bulk of colouring matter, should have their pearls 
for the most part coloured. The pearls of the Pinna marina, 
when broken, are found to be equally radiated with the others, 
though their radiated structure is finer in proportion as they 
are more transpai'ent. 

In the British Museum, there is, or was, a famous pink pearl, 
of a respectable size, and of an oval form : I myself have a small 
black pearl, perfectly round, and perfectly opakc, of which I do 
not know the history. I’hc pink pearl of the British Museum 
was probably j>roducQd by one of the large West India conchs. 
I have been told, that, in the waters in Scotland between Perth 
and Auchtcrmuchtv, the mussels afford green j)earls. I'lie 
blue pearls from Montrose are also radiated in their textiiri», 
though extremely dense, so that the radii are invisible to the 
naked eye, 

I noted a particular appearance on breaking a red pearl l)e- 
tween two and three lines diameter, namely, that the great trans- 
parency of its external coats to the depth of one line, made its 
central sphere, which was less transparent, af)])ear to the eye, be- 
fore the pearl was broken, as if a whitish opake sphere had been 
immediately placed beneath a thii? external and very transparent 
coat ; and the same thing I have^>bserved in another red pearl, 
where the opakc central body was extremely small indeed, though 
perfectly visible, before breaking the pearl, and fn^m the same 
cause. 

The structure of the greater part of shells, if not of all, con- 
sists of fibres parallel each other, but perpendicular to the la- 
mince of the shell. We sec this not only in the recent, but also 
in the fossil shells, in which latter a suspicion might possibly 
arise, of their fibrous structure bcing‘\he consequence of their 
petrifaction ; but their fossil structure corresponding with their 
natural one, renders such a conjecture superfluous, although it 
is not to be doubted that the natural texlTurc of animal bodies 
does frequently give the direction to the sparry matter which 
afterward^ occupies those substance>s in the earth. 
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I have further observed, that the external or first-formed coats 
of several shells, for example the Pinna marina^ have the fi- 
bres much coarser than the inner or last-formed coats ; and I 
have also observed, in a species of molluscous animal, that the 
internal shell, which is formed as a shield for the protection of 
the heart and >^scera of that animal, passes from the soft and 
membranous stale to that of a shell, in a manner similar to the 
ossifications visible in those who have died of hydrocephalus, 
where many round points or islands of bone extend their edges 
in every direction, to unite and form a solid crust- 

The iliffbrence between the fresh-water mussels of different 
streams in the same neighbourhood is very remarkable. I know 
that there are different species of mussel inhabiting the same 
river, for example, the river Severn, at Worcester, in which, I 
believe, theiv are at least three species. 

Ill one of the species, the Unio pictorum, I have observed, 
while the animal was living, very deep erosions on the outside 
of its shell, and nearly in tlie most convex part of it. Might a 
consciousness of these erosions, (that is, of this attack upon its 
habitation), have given rise to the extraordinary thickness al- 
ways observable in such diseased shells, or was this appearance 
merely the result of decay from old age ? The shell in such 
cases easily exfoliated, and these eroded cavities, which were 
nearly circuhir, were often lined with a bright green colour, of 
which I had no opportunity of examining the origin. Another 
accident to which this species i.i liable (or at least which I have 
seen in no other), is the apparent hasty formation of the inner 
coat of the shell. At the time \vhen I took the animal, almost 
the whole of the inner surface of the shell was of a livid silvery 
colour, and this last coat was not in immediate contact with the 
former coats, but rather resembled a large blister, with an un- 
dijjatqfl surface. On breaking this inner coat, I found in the 
cavity a considerable quantity of sand of ^the river ; and, though 
the two shells of the saim; animal had not the disease in the 
same degree, yet, if I found this accident very conspicuous in a 
shell, I Irequently found a tendency to it in the opposite shell, 
shewing itself in greenish and dusky coloured spots; whence, 
perhaps, the whole is a disease of constitution, or a weakness of 
ossifying power, dependent upon old age. 
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Art. III.— JVb^ic^ in regard to Macquarie Island. By Mr 
Thomas Raixe. Communicated by Sir Thomas BRl^BANJ!!:, 
Bart., &c. 

IVXacquakik Island is situate in Long. 159° 28' East, and its 
north end in Lat. 54* 20' S. It was discovered by a Colonial 
vessel belonging to this port, and called by its present name out 
of respect to the late Governor. It is a long, higl), uneven, and 
mountainous island, extending north and south 60 miles, its 
breadth being from 2 to 4 miles : it runs higher to the south 
end than the north. We measured what appeared to us the 
highest mountain, and found it to be 1750 feet above the level 
of the sea. Oft* the north end are two small islets, distant about 
8 miles, bearing N, by W. having a clear passage between them 
and the island. These are called The Judge and Clerk Hocks. 
At the south end arc similar rocks, called I'he Bishop and 
Clerk ; but these last are about 25 miles distant, bearing about 
SE. by S., having also a clear passage between them and the 
island. The soundings on the cast side of the island, from a 
quarter of a mile to 2 miles oft-shore, are from 9 to 25 fathoms; 
after this the bank deepens very fast; the lK)ttom is dark sand, 
and good holding ground. There arc no bays or harbours; hence 
no shelter, excepting in westerly gales. The coast, though in ge- 
neral rocky, has a few good beai^lics ; some of which consist of 
coarse black sand, others of large stones. Landing is in general 
hazardous, owing to the surf ; but after a continuance of steady 
westerly winds, it b'^comes easy. There is no wood, but abun- 
dance of water. The tide rises about 5 feet. No refreshments are 
aftbrded by file island. The general form of the surface of the 
country is mountainous, with conical hills and irregular ^'idges. 
On the top of the island are many fresh-water lakes. The largest 
we saw appeared to be 3 miles in circumference, quite clear, and 
free from any aquatic plants ; the banks either sand or shingle. 
It is probable that the lakes are supplied by springs within 
themselves, as there is a constant run of water from them down 
•the mountains. They are said to contain fish, but particularly 

a kind of trout. Round the margins are many limpets and sea 
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snail shells, evidently carried thither by birds. Their elevation 
is from 500 to 1000 feet. 

The surface is covered with grass and vegetable mould, so 
much so that we could not observe the strata. We saw no 
crater, lava, or any appearance of volcanic origin. Being un- 
acquainted with mineralogy, we are unable to give a description 
of the rocks ; but having picked up a few specimens, we beg 
your acceptance of them. Amongst them is gypsum, obtained 
from a large mass on the beach, abtmt 5 miles from the north 
end of the island, which must have fallen from the hills, as the 
cliff* behind It contained many small loose pieces. There are no 
mineral or hot springs in the island. There are no four-footed 
animals. Of birds there are various sorts, viz. penguins, alba- 
trosses, boobies, the sea or Port Eginont hen, shags, wiki duck, 
teal, several kind of petrels, parrots, widgeons, or tussock fowl, 
a kind of bird that cannot fly, and the mutton-bird. All the 
small birds, even the parrot, 'make their nests under ground, so 
that the declivity of the mountains appears like a rabbit warren. 
The only domesticated .animals are the dogs, taken thither by 
the sealers ibr the purfjose of catching birds. At one time the 
island abounded with seals, but now it is a very rare thing to 
sec one ; and only four were killed last year. The Phoca Icimina, 
sea-elepfiaiit, or sea-cow, however, is still plentiful, and alone 
makes the island valuable in a commercial view ; and for the 
oil obtained from this animal we visited the island. The male 
sea-elcphant is called the Bull, and tlie female the Clapmatch. 
'fliey live upon fish, shrimps, and squid, but, when on shore, are 
never seen to cat any thing. They will remain for weeks in a state 
almost of torpidity, scarcely moving, if not disturbed, until they 
are very lean, and so weak as to be scarcely able to reach the 
water. On their first coming up, the bulls will yield a ton of oil 
eacl:^; l^ut, in general, it requires three bulls, or ten clapmatches, 
to yield that quantity ; the difference being jfo great between male 
and female. 

The skins have been put to no use hitherto, except for making 
caps to the men on the island ; but it is thought that they will 
be valuable for making wheel-ropes, coarse thongs, coach-har- 
ness, and glue. The blubber lies immediately under the skin, * 
is about three inches thick on the clapmatches, and fipm two 
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to six on the bulls. They have no fur ; the hair is flattish, and 
resembles that on the tail of tlie platypus ; var 3 ang in colour from 
a light to a dusky brown. The cubs are at first black, with soft 
hair; but they soon lose this for the brown strong hair already 
mentioned. A young cub is about three feet long; a clap- 
match is from 10 to 12 feet long, and a bull from 15 to 20- 
The clapmatches come up to jmp about the latter end of Sep- 
tember, and remain till the latter end of November ; they form 
rookeries or herds, consisting of from 20 to 70. The bull sta^ 
tions himself between them and the water, and if any clapmatch 
moves off, he forces her back into the nnikcry^ and will even go 
out to sea after her. They have never been observed to have 
more than one cub at a time, for which they show great affec- 
tion : if disturbed, the clapmatch will leave it with tears trickling 
down her face, and hobble into the water, the bull following as 
just mentioned. Their motion is of a vermicular, or writhing kind, 
but is greatly assisted by the two flippers at their shoulders ; they 
make no use of their tail, but seem to drag it after them. The 
teats arc situate at the lower part of the belly towards the tail> 
and are two in number. There arc no mammae externally, nor 
does any nipple project; the milk is yellowish, and thick. Al- 
most immediately after parturition the bull has connexion with 
them, and lienee it is concluded they go twelve months with 
young. The cubs make a noise, barking like a dog ; the clap- 
match makes a kind of howling, but the bull varies his voice 
according to circumstances. '« 

On his coming out of the water, be Icxiks round for a rookery, 
and sounds bis trumpet, (as the scalers term it, a noise very 
much resembling the blowing of a conch-shell) ; but should he 
come up at a rookery, and a bull there, the challenge is accepted, 
or one retreats. Two bulls arc seldom seen at one rookery ; if 
two old bulls meet, they have a pitched battle ; one becomes 
victor, and joins the clapmatches, and is called the Beach Master. 
When you attack a bull, or come close to him, he raises himself 
on bis flippers, and gapes, making a noise through his throat 
like that of a person gurgling ; if possible, he makes for the wa- 
ter, always facing you, and moving backwards. About the end 
of December, a large kind of clapmatches come up, which are 
called Brown Cows ; it is uncertain whether they arc the same 
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whidi lately pup])cc], or difFerent altogether. The latter the 
j>revailing opinion ; and they are considered barren, ai? they are 
never known to pup. Yopng bulls come up at the same time* 
and are called Christmas Bulls. These leave the island the latter 
end of January, 'rhe next season is March, when a few bulls 
come up, and are called the March Bulls. As the sca-elcphant 
has never been observed at any considerable distance from land, 
it is the opinion of the sealers that they lie at the root of the 
island, and it is imagined that they fake in ballast for this pur- 
]K>se, as they are observed on coming up to vomit a quantity of 
pebbles. 

Few whales have been seen at the island, and these were the 
black or proper whale. I'he fisli called by whalers the Killer, 
is very common: it is said to kill its prey, by goring it in 
the belly with its dorsal fin, which is sharp, and sometimes 
from 8 to 10 feet long, shaped like a scythe, and frequeijtly 
appearing above water. There has been no fish caught at the 
island by any of the vessels that liave visited it ; one of our gang 
saw one like the guard-fish. We saw none of the Crustacea, 
excepting shrimps. Skeletons of the sea-louse and craw-fish 
were found, however, on the beach. The limpet and sea-snail 
are common. No corals, echini, or molliisca, were seen ; and no 
sjxinges. 

No insects appeared, excepting a small fly, found under the 
stones about the beaches. As summer advances, probably others 
might appear. 

No tree or shrub exists on the island. Amongst the herba- 
ceous plants we observed a singular nondescript species of T^ns^ 
stlagOj furnished with ovato-lanceolate leaves, ‘ covered with a 
dense silvery pubescence, with solitary purple flowers ; an um- 
J)elUferous plant, with palmate leaves, the petioles and both sur- 
faces qf tlje leaves hirsute, the umbel simple ; a small species 
of Stplrus ; a species of Vacemium ; and a 4;pecics of Ranun- 
cuius ; a beautiful fern ; sevctal mosses, some af‘ which appear 
rare, if not new ; and a species of Carex^ called Tussock, with 
which the island is nearly covered. 

The thermometer, durifrgour stay, in October and November, 
ranged from 80° to 4*4°, rising or falling according as the wind 
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tilew from the north or south. On sliore, the thermometer ge- 
nerally stood 6® or 7° higher than on board. Our barometer 
unfortunately having been broken, we are unable to say anything 
respecting its changes. 

The prevailing winds arc from the NW., the W., and SW.,. 
easterly winds seldom blowing. During our stay we experienced 
three easterly gales, two of which blew very strong. We occa- 
sionally bad snow-scpialls and hail, but no thunder or lightning. 
The snow never remained 'above two days on the ground. 

We saw no ice on the island, excepting icicles at the rivulets. 
About three years ago an ice-island was seen, and so large as 
to ground in 80 latHoms water. We twice observed a bright- 
ness to the southward, in the form of steady rays, which we 
supposed to be the aurora australis. The falling stars were par- 
ticularly bright, and so were the constellations. The phosphoric 
appearance in the sea- water is very bright. 

The gangs employed in fishing live in huts constructed with 
rafters, thatched with the tussock, and sometimes covered with 
the hides of the elephants : their fire is the blubber. Exclusive 
pf the salt provisions left with them, tiiey eat the hearts and 
livers of penguins, the eggs of birds, particularly those of the 
penguin ; young albatrosses and mutton-birds, which they salt, 
and of which they have always a store thus prepared ; widgeons, 
parrots, teal, and elephants^ tongues. 

In enumerating the animals, I omitted to mention the sea-- 
leopard, so called from the skin being spotted. It is said to de- 
vour penguins, young pups of the sca-clephants, and has been 
known even to attack a boat. There have been six varieties of 
penguins seen, four of which are common, and regularly visit 
the island ; the other two have only been seen once, and that 
last year. Drift-wood is often found on the beach, which k 
known to come from CampbGll'’s Island, that island having much 
of the sort growing upon it; On the west side there is also a 
part of a topmast of a ship of 4 j® 0 or 500 tons ; together with 
a studding sail-boom ; and the ribs and vertebrae of a whale. 

Sydney, \ 

February 4. 1822, j 
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Art. IV . — On the Formation of Dem. By HrkrIt Homs 

Blackadoka, Esq., Staff Assistant^SurgeoD^ 

Sib, 

Having for'many years had my attention directed to sub« 
jects connected with meteorology, and having been led first to 
doubt the soundness of certain opinions, cither generally received 
or confidently advanced, on that subject, and ultimately to form 
others of an opposite nature, I am induced to request your at- 
tention to a few general remarks on the spontaneous evaporation 
and condensation of moisture. It is impossible that, in the com- 
pass of a letter, such a subject can be noticed otherwise than in 
a very cursory manner. I have therefore to piake the additional 
request, that you mil consider what I may at present advance, 
merely as a few extracts from numerous notes on meteorological 
subjects, and not arranged, perhaps, with all the attention tliat 
might be wished. 

You are aw'are, that, at present, the general opinion is, that 
the decrement of heat, which is observed to precede the forma* 
lion of dew, and which takes place, on certain occasions, at the 
surface of snow, &c., cannot be accounted for on the principle 
of evaporation ; or, in other words, that tile diminished tempera* 
ture observed on such occasions, cannot be the consequence of 
that absorption of heat which takes place during the conversion 
of moisture into the state of an elastic fluid or vapour. You are 
also aware, that the depression of temperature in question has 
by some been attributed to the radiation of heat into regions of 
empty space, — and, by others, to ‘‘ cold pulsei showered down 
from the atmosphere.'” By the respective supporters of each of 
• these hypotheses, the influence of evaporation seems to be alto- 
getliei; es^cludcd : and is not this circumstance alone sufficient 
at least to place one on his guard ? 

In the course of the follcsving remarks, reference has been 
made to facts, which, it is hoped, have been well ascertained ; 
and on these chiefly the reasoning is founded. Those who may 
be disposed to call these iacts in question, have almost constant 
opportunities of either verifying or disproving them. A more 
minute detail, therefore, seems at present to be unnecessary,* 
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even had the limits to which I have restricted myself otherwise 
admitted of it. 

It has been ascertained, that, on a serene evening, after sun- 
set, when dew is about to form, the air is never in a stale of 
tension or saturation ; and that, even when a visible condensation 
of moisture has taken place on the blades of grass, the air is 
still caj>able of receiving an accession of moisture. As dry air, 
therefore, or air not saturated, cannot remain in contact with a 
moist surface williout the*' existence of evaporation, whatever 
may be the respective temperatures of these bodies, it follows as 
a necessary conse(juence, that evaporation must be going for- 
ward, from a grassy surface, during tlie formation of dew; and 
it might be inferred, not without some degree of probability, 
that these phenomena were not altogether disconnected. During 
the process of evaporation a quantity of heat is always absorbed, 
or becomes insensible ; and if there is not a constant influx of 
heat equal to that which is thus absorbed, the temperature of 
the body from whose surface the vapour is generated, is always 
very sensibly lowered. We find, accordingly, that on a hot 
summer-day, when the evaj)oration from a meadow is very co- 
pious, the temperature, of the grass is not reduced below that of 
the air, as the licat absorbed in the vaporific process is constant- 
ly supplied by the surfs rays. But as the sun declines, the in- 
flux of beat diminishes, and at sunset may be considered as al- 
together susjxjnded. Still, however, the air not being saturated, 
the process ol* evajxjration goes forward, and, as the supply of 
heat is now cut off, we would be led <o expect that llie tcm})cra- 
ture of bodies capable of su{)porting evaporation would suffer a 
sensible depression. Tliis is also agree.able to observation ; for 
even before suiifcct, the temperature of the grass is often sensibly 
diminished, and, in the course of the succeeding hour, generally 
indicates a very remarkable decrement of heat. When, there- 
fore, we find that ^hc degree of cold that takes place on a grassy 
surface during a calm slate of the air, always bears some rela- 
tion to the dryness of the latter body, the most natural conclu- 
sion would certainly be, that evaporation is the means by which 
the diminished temperature is produced. 

It has been observed, that different bodies, equally fitted to 
support cvaix>ration, and similarly exposed to the influence of 
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the air after sunset, liave their temperatures very differently 
affected. Thus the soil of a garden is less cooled than a 
gravel-walk, and the latter much less cooled than a grassy sur- 
face ; and these facts admit of the most satisfacU)ry explanation,' 
by a considerationiof the respective facilities with "which these 
bodies acquire supplies of heat by conduction from the ground. 
Garden-mould is a much better conductor than gravel, and the 
latter is greatly superior to grass and other vegetable bodies ; 
hence the tempt^rature of the latter always suffers the greatest 
depression. There is, however, one circumstance connected with 
grass and other vegetable bodies which requires to be adverted 
to, and which, if it could not be satisfactorily explained, would 
render the influence of evaporation on such occasions problema- 
tical It has been observed, that the temperature of a gi'assy 
surface is ofUjii diminished, and sometimes remarkably reduced, 
while the surface of the blades of grass, &c. seemed to be desti- 
tute of moisture, and hence, to appearance, little fitted to sup- 
port evaporation. But this apparent difliculty vanishes, when we 
consider that vegetables have an organization which enables 
them to transj)ire moisture and various gaseous b(Klies, and that 
similar to what takes place with the insensible perspiration of 
animals, without necessarily producing any apparent wetness of 
their surfaces. 

Having thus attempted to show that evaporation is the means 
by which the temperature of grass suffers a depression on a se- 
reue evening after sunset, it remains to be explained how it after- 
wards comes to be dewed, and even at a period when the air is 
not saturated with moisture. It has been found that, on dewy 
evenings, the ground under a grassy surface is always warmer 
than the air, and consequently considerably warmer than the 
cold grass. As, therefore, the soil under the grass is moist, and 
in contact with the air, evaporation must be going forward at its 
surface ; and the vapour that is there generated must, as it rises 
upwards, pass through or Between the blades of grass. We 
might therefore expect that part of this vapour would be liable 
to be condensed by coming into contact with the cold grass, in 
its progress upwards. We might also be led to expect that thia 
condensation would take place at on earlier or a later period, 
according to the state of the mr, in respect to its greater or less 
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disposition for moisture, in some degree modified perhaps by the 
relative temperature of the ground, and the facility with which 
it can furnish a supply of moisture. This also is consonant with 
observation ; for, when about sunset the air is still capable of 
receiving a 'considerable accession of vapoiir, the moisture 
transpired by the grass is rapidly carried off, and likewise that 
at the surface of the subjacent soil. Hence in such circum- 
stances the temperature oJT the grass is considerably reduced, 
without any manifest deposition of moisture on its surface. 
When, however, the temperature of the grass has suffered a 
certain reduction below that of the vapour issuing from beneath 
it, and when the air, from its decreasing temperature and the 
effects of evaporation, has its disposition for moisture diminished, 
the vapour generated at the surface of the subjacent soil is partly 
condensed by coming into contact with the piles of grass, and, 
sooner or later, according to circumsUinces, acquires the form of 
distinct drops of dew. 

It perhaps cannot be easily shewn, that a solid lx>dy has its 
temperature always as much increased from the condensation of 
a certain quantity of vapour on its surface, as it would in simi- 
lar circumstances have its temperature diminished by the evapo- 
ration of a like quantity of moisture. Yet as heat is always ex- 
tricated on the condensation of vapour, it cannot be questioned 
that grass must have its temperature in some degree affected 
when dew is deposited on its surface ; and it has been found, 
that though, on certain occasions, when the condensation is sed- 
den and copious, there is an evident accession of heat, it fre- 
quently happens that the previous dt'f^ree of cjold is not sensibly 
diminished. If, therefore, it were found that the air is com- 
pletely saturated whenever dew begins to form, and if it were 
tlie case that grass readily acquired heat by conduction from the 
ground, this circumstance of grass maintaining its depressed 
temperature after moisture has been condensed on it, could not 
be satisfactorily explained on the principle of evaporation. But 
we^earn by observation, that the state of things is exactly the 
reverse of what we have supposed. For, dew may often be ob- 
served on the grass long before evaporation has altogether 
ceased ; and, as has already been observed, grass acquires but 
Httle •heat by conduction from the subjacent soil. Aft long, 
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therefore, as the heat acquired from the condensation of mois- 
ture is not greater than the measure contemporaneously ab- 
sorbed in ^the process of evaporation, the temperature of the 
grass will not be sensibly increased. But it now becomes neoee- 
sary to remark, /hat, as the grass becomes colder from the in« 
fluence of evaporation, the contiguous air is at the same time 
cooled by communicating its heat to the grass ; and were it not 
fur this influx of heat from the air, the degree of cold produced 
4>y evaporation would be much greater, and would be conti- 
nually increasing as long as that process continued in action. 
But as things are constituted, the cold produced by evaporation 
only increases until the contiguous air can furnish a supply of 
heat equal to that which is absorbed in the formation of vapour; 
and hence, in the ordinary course of nature, the depression of 
temperature soon attains a certain limit, beyond which it can- 
not extend, unless we suppose the capacity of the air for mois- 
ture to be somehow increased without a contemporaneous eleva- 
tion of its temperature. 

As the air, by losing heat, becomes denser, and consequently 
‘has its siiecific^gncvity increased, that which has been most 
cooled by contact with the grass must retain the lowest position, 
and hence will remain contiguous to the grassy surface, pro- 
vided there be no lower level to which it can remove. We find, 
accordingly, that over a level meadow, whose surface has been 
cooled by evaporation after sunset, the air increases in tempera- 
liure as we ascend upwards ; and that the air in contact with the 
grass has always the same, or very nearly the same, temperature 
with that body. If, then, the atmosphere he calm, and there 
«I>e no lower level to which the cold air can withdraw, the grass 
remains immersed in a body of air as cold, or almost as cold, as 
itself ; for that which is higher and warmer cannot descend, so 
w tK> come into contact with the grass ; and the quantity of heat 
that can be conveyed by conduction through air is well known 
to be extremely small, and on the present occasion need not be 
^estimated. If the temperature of the contiguous air, therefore, 
diminishes with that of the grass, and if the latter, after having 
been cooled fay evaporadon, ^ould acquire an accession of heat, 
from a condensation of vapours rising through it from the Sjub-* 
/acent earthy surface this acquired heat would fae pertly Ab- 
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stracted by the contiguous air ; and this, liy having its levity 
increased by an elevation of temperature, would necessarily re- 
cede upwards, thereby leaving the grass still in contact with air 
of a low temperature. Hence it follows, that, partly by the pro- 
cess of evaporation, and partly by the reces^ioJ| of the contigu- 
ous air, the dei)resscd temperature of the grass may be main- 
tained, at a time when moisture in the 1‘orin of visible particles 
is condensed on iis surface. 

In considering the causes of that condensation of aqueous 
vapour wliieh takes place in certain states of the atmosphere 
after sunset, our attention has hitherto been confined to wliat 
may be termed, for the sake of distinction, the Primary Forma- 
tion of Dew ; that is, a condensation of vajxjur j)roduccd by 
moist air, or vapoiii; coming into contact with a solid body of a 
lower temperature, atul at a time when the contiguous air is not 
otherwise in a state of saturation. And, in order to simplify 
the investigation as much as |x>ssil)le, the phenomena which ac- 
company the formation of dew on a grassy surface, have hitherto 
alnu)St exclusively oc'cupied our attention. That which may be 
termed the Secondary Formation of Dew, and which is usually 
by far llie most copious, remains to be investigated. By the 
secondary formfUion of dew is intended a deposition of acpicous 
particles from the air, from its capacity for moisture being dimi- 
nished by a depression of its temperature, and that not imme- 
diately produced by its coming into contact with a solid lK>dy of 
a lower temperature. 

On a serene evening, favourable to the formation of dew, the 
atmosphere is not only calm, but often clear, and free, or almost 
free of clouds; and as long as this state of the air continues, we 
may conclude that it is not, at least in ordinary cases, in a state 
of complete saturation. But wc have frequent opportunities of 
remarking, tliat though the wh(»le atmosphere be obscured by a 
fog, so that ohjeets cannot be di.stinctly seen at a short distance, 
and though it remain fi?r days in sfuccession thus loaded with 
moisture, still it is not in a state of saturation ; on the contrary, 
evaporation is even then so active as to produce a very consider- 
able depression of temperature in bodies having a w^et surface. 
It is also certain, from observations made in almost all climates, 
that wherever the surface of the earth is capable of supporting 
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evaporation, the lovrer air is never fiee of aqueous particles^ such 
as oonstitute a mist or fog. In all countries, the surface of the 
earth, when viewed at a distance, appears enveloped in a haze, 
of greater or less density ; and though, when sailing, for ex- 
ample, on the Pacific Ocean, the atmosphere appc&rs very clear, 
and the sky brilliant, it is found, on being viewed from a high 
mountain, that the former is constantly obscured by a haze of 
considerable density, and which extends many feet above the 
surface. During the formation of dew, when the general at- 
mosphere appears clear, and objects at a moderate distance seem 
as if surrounded by a perfectly transparent air, aqueous particles, 
such as constitute a haze, are never altogether absent; the 
quantity of tliese particles, and the greater or less rapidity of 
their formation depending on the particular state of the air in 
regard to moisture, as influenced by temperature. When they 
are in such quantity as to produce an indefinite obscuration of 
the air near the surface, they constitute a haze* When the ob- 
scuration is more complete, with a defined outline, from the par- 
ticles congregating in the form of a cloud, and either resting on 
the surface, or elevated a few feet above it, it is termed a mi9i* 
And when the whole atmosphere appears equally obscured, it is 
called This last is sometimes seen shortly after sunset, 

Inil most commonly makes its appearance towards morning; and 
has on some occasions been ascertained to extend to the height of 
from 50 to 1 00 feet above the ground ; its iijipcr surface being 
l\prizonta1, well defined, and having the appearance of a dense 
white cloud. This fog, however, must be distinguished from 
that obscuration of the air which frequently, .and at different 
seasons, accompanies easterly and westerly winds, and which 
would require a separate investigation. 

It has already been observed, that both before and after dew 
has been deposited on a grassy surface, evaporation goes forward 
not only at the surface of the blades of grass, but also from that 
of the subjacent soil ; and ft; was also observed, that though the 
temperature of the latter gradually diminishes after sunset, it 
always remains higher than that of the air at some distance aliove 
the ground, and conscxjiiently must be considerably above that 
of the grass, and of the air in contact with it. As heat pi*oihotefi(> 
it follows that a loss of heat will retard evaporation ; more espe- 
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^lly when the supply of moisture^ upon which that process de^ 
pends, is furnished by the peculiar action of an organised body, 
idle regular exercise of whose functions is greatly influenced by 
die presence or absence of a certun degree of heat. When the 
{temperature of the grass is ^eatly^ and, as often happens, sud^ 
denly reduced, we may expect, from what is known to take place 
an i»Enilar cases, that its transpiration will be diminished, though 
Slot altogether suspended, and, consequently^ that the evapora- 
don from its surface will be less copious. 

On the other hand, as the temperature of the soil under the 
grass diminishes very slowly, owing to tlie facility with which 
it acquires heat by conduction, the evaporation from its surface 
must continue comparatively active, long after that from the 
grass has become almost extinct ; and even should the air be- 
>CDme saturated with moisture, vapour will continue to be gene, 
rated at the earthy surface, until such time as the temperature 
of the latter comes to be in equilibrium with that of the con- 
dguous air. 

When, therefore, the disjosition of the air for receiving mois- 
iture, and the temperature of the grass, arc such as to admit of 
stbe vapour generated at the surface of the subjacent soil being 
partly condensed into dew, as it comes into contact with the piles 
of grass, part of this vapour, as it rises through the cold air, 
will also be condensed into aqueous particles, and remain sus- 
pended in the air. At first, and on some occasions, these })ar- 
ticlcs are so thinly dispersed os to be almost invisible ; but rf 
•terwards, and on other occasions, their numbers increase with 
auch rapidity, as very speedily to produce a general haziness 
over the surface. When tliis occurs early or soon after sunset, 
4ind when the particles congregate, so as to form a mist, the 
lower surface of whicli is elevated from 15 to 30 feet above the 
ground, those who inhabit parts of the country, in th# vicinity 
of extensive meadows, consider it as an indication of ajifiroach- 
ing rain ; and they express it by saying, “ The dew is rising, we 
ahall soon have rain.^ In this instance, as in many others of a 
^milar nature, the general observation is founded in truth, while 
the principle upon which it is grounded* is manifestly erroneous. 
The appearance referred to occurs only after a continuance of 
bot weather, with the prevalence of southerly winds; and ate 
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time when die quantity of moisture, united with the air, is very 
considerable. The soil under the grass is also more than usti- 
ally heated, and hence, after sunset, the mr immediately in csoob* 
tact with it, and the va^xiur generated at its surface, are elevated 
to some distance* alx)ve the ground, previous tolheir being so 
cooled as to produce a condensation in the form of a mist. It 
may be considered as a strong proof that this mist is condensed 
vapour rising immediately from the ground, that the space io- 
tcrniediatc between its lower surface and the earth is always ob*. 
scured, more or less, by a haze ; and that while its upper sur- 
face is always marked by a well-defined line, its under surface 
is much less distinct, so that it is difficult to determine its exact 
boundary ; or rather we should say that it gradually dies away 
into a dilute haze, scarcely perceptible as it approaches the 
surface of the ground. As the night advances this mist sub- 
sides to the surface, and is ultimately deposited on the grass, 
constituting part of what has been termed the Secondary Forma- 
tion of Dew. Those who account for the origin of such mists, 
by supposing them to be produced by the subsiding of aqueous 
particles floating in the air, whether in the form of clouds or 
otherwise, will find some difficulty in satisfactorily explaining 
how they usually make their appearance over the tracks of rivers, 
canals and ditches, over collections of stagnant water, and over 
meadows, or })arts of meadows, where draining has either been 
neglected, or has proved only partially successful. But, though 
the opinion referred to be incorrect, it is at the same time cer- 
tain, that on many occasions the aqueous particles suspended in 
the air during the day, are observed to subside towards even- 
ing, and in the course of the night ; and, at the same period, 
the particles congregated in the form of clouds, are often ob- 
served to separate and disperse themselves through the air, in 
the form of a haze, which renders the azure sky obviously less 
brilliant, though the air still retains a cctisiderable degree of 
transparency. 

As tlie air becomes more and more expanded as it increases 
in temperature during the day, so .in like manner, after sunset, 
it becomes more and nfore contracted as it becomes colder, from 
the supply of heat being cut off, and from the refrigerating tnflu^ * 
ence of evaporation at the surface of the earth. The eontra<> 
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tion produced by the decreasing temperature of the lower air 
must produce a subsidence, especially in calm weather, of the su. 
perior body of air ; and if a cloud be suspended in the latter, 
the same appearance will l)e produced as if the cloud approach- 
ed nearer the earth by descending through the air. But as long 
as a cloud has the same temperature with its suspending me- 
dium, and is not operated upon by contending or modified cur- 
rents of air, it never approaches nearer to the earth, excepting 
in connection with the body of air in which it is suspended. 

It is a common opinion, that clouds at a distance from the 
earth are dissolved, sooner or later, when the body of air in which 
they are suspended is not , saturated with moisture; but it has 
never been explained how clouds are so commonly dissolved in 
the evening, when the air, by becoming colder and more dense, 
must be less disposed to receive an accession of moisture in the 
form of vapour. It is evident, indeed, that the mere dispersion 
of a cloud has been mistaken for its solution, or its union with 
air in the form of a pellucid vapour. The distinction, however, 
is both obvious and necessary. There is reason to believe that 
it is a rare occurrence for the air in the free atmos])hcre, to be 
in a state of perfect saturation ; and perhaps we have as yet no 
instrument that can exactly, and in all circumsmnees, indicate 
that state. It is pretty evident, however, that tlie particles of 
moisture congregated in the form of a cloud, very soon begin to 
separate, when the air in which they are suspended attains, and 
probably when it nearly approaclics, to a state of saturation. It 
is possible, that, on such occasions, the cloud may aerjuire such 
a density, and the air may attain to a state of saturation with such 
a rapidity, that a deposition of rain may be jiroduccd. But it 
happens much more frequently, that the particles constituting 
the cloud are gradually disjiersed through the air, in the form 
of a haze, and subside towards the suriacc of llie earth ; ^and 
sometimes, especially towards morning, obscure the whole at- 
mosphere in the form termed a fog \ wliile part is deposited on 
the grass, and other bodies on the surface of the earth ; thus 
greatly increasing the secondary formation of dew, and damping 
all bodies indiscriminately that are freely exposed to the air. 

But, have we reason to believe that air, not saturated with 
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moisture, is capable of dissolving the particles of a cloud that 
may be suspended in it, if they are both of the same tempera* 
turc, and if there be no extraneous supply of heat ? When tKe 
rays of the sun imj)inge on a cloudy it is possible that its par- 
ticles, or sonic of them, may be enabled to assume the form of 
vapour; but if, during the sun’s absence, clouds are dissolved 
by the air, a very remarkable degree of cold must be produced ; 
for it must take as much heat to convert a particle of water into 
vapour when it is suspended in the air, as in any other situa- 
tion. 

When air, ca])able of absorbing moisture, is in contact with a 
moist surface of the same temperature, and which has no means 
of accjiiiring heat, except from the air in contact with it, a par- 
ticle of water cannot be converted into vapour without a portion 
of heat being abstracted from the solid body, and whose tempe- 
rature is thereby always sensibly reduced. Neither the air nor 
the particle of moisture could, therefore, supply the requisite 
measure of hc»at, to convert the latter into vapour. If, then, a 
particle of moisture on the surface oi* a solid body cannot be con- 
verted into vapour, without beat being abstracted from the solid 
body, how' is an atpteous particle suspended in the air to'be dis- 
solved ? — from whence is the additional measure of heat to be 
derived ? If, again, dry air can convert the aqueous particles 
suspended in it*, and having the same temperature, into vapour, 
how is it that evaporation- is often very active, from the sur- 
face of wet solid bodies, at a time when the whole atmosphere 
i^f obscured by a thick f(jg ; and 'that whether the moist body 
be in the shade or otherwise, whether the sun be below or 
above the horizon? It certainly would be the most obvious 
conclusion, that, in the absence of the sun’s rays, and as long 
as there is no extraneous supply of heat, aqueous particles, w'hen 
sus|jcnded in the air, cannot assume the form of a pellucid 
vapour. 

As the cold produced by^the refrigerating influence of evapo- 
ration is the cause of the primary formation of dew, a greater in- 
tensity of cold by the same means, causes that condensation and 
crystallisation of vapour termed hoar-frost ; for this is only a 
jwticular form of dew, and differs from it only inasmuch as 

% 
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snow is different from rain. We learn from observation, that 
evaporation always accompanies the formation of hoar-frost ; 
and when dew is forming on low plains, hoar-frost is often form- 
ed at the same instant, and at a small distance, on parts of the 
earth’s surface having a general elevation of a few hundred 
feet. 

Next to the formation of hoar-frost, that reduction of tempe- 
rature which has been observed to take place at the surface of 
snow, may perhaps be considered as most closely allied to the 
cold that takes place previous to the formation of dew. On a 
clear night, the surface of snow has been observed to be even as 
much as 16® l>elow that of the air, and this degree of cold ex- 
tended but a small way below the surface' So great a diffe- 
rence between the temperatures of the surface of snow and of 
the air is not of frequent occurrence ; but a difference of seve- 
ral degrees is far from being a rare phenomenon ; and whenever 
it occurred, the air was never in a state of saturation, — evapora- 
tion was always found to be going forward. If, therefore, it be 
well known that evaporation is capable of producing very in- 
tense degrees of cold, and if we find a solid body whose surface 
is capable of supporting evaporation, greatly reduced in tempe- 
rature, at a time when that jirocess is going forward at its sur- 
face, are we not entitled to conclude that they are in the rela- 
tion of cause and effect ? And, would it not be highly unphi- 
losophical, in such a case, to admit the existence of other hypo- 
thetical causes, even should they merit the title of ingenious or 
plausible though, by the way, a much more applicable term 
might readily be selected. 

A theoretical objection, indeed, has been made to the fact of 
evaporation being the cause of the reduction of temperature ob- 
served at the surface of snow *. Reference is made to the ob- 
servations and experiincijts made at Glasgow by Dr Wilsqp, in 
the year 1780, as de^Lailed in the London Philosophical Trans- 
actions. Tliat gentleman found the temperature of the surface 
of snow on a clear night to be 23® below zero. The tempera- 
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turc of the air a few inches from the surface was from 8^ to 10*y 
and at the height of @4 feet about 14^ higher than that of the 
snow. “ This excessive cold,’’ we are told, ^ was evidently not 
occasioned by evaporation, for, on blowing with bellows against 
the bulb when it lay on the snow, so far from sinking more, tKe 
mercury actually* rose two degrees higher than its station in the 
air.” If the genlleman who starts this objection give the sub- 
ject a little farther consideration, he will find that the evidence* 
is not so clear as he imagines. In the first place, the air which 
entered at the valve of the bellows was doubtless 8° or 10®, more 
or less, warmer than the snowy surface. In the second place,^ 
if he will take tJie trouble of repeating the experiment on a fit- 
ting occasion, and take the precaution ofi having a thcrmometeir 
inserted into the bellows, through a perforation made in the up- 
per board, near the muzzle, he will find no difficulty in discover* 
in^ from wlicnce the additional measure of heat was derived 
nor any thing remarkable in the circumstance that a thermome^ 
ter shoukl indicate an increase of temperature^ at a time when s 
current of relatively warm air is directed against its bulb. 

Not only, however, is evaporation the immediate cause of the 
cold which determines the formation of dew and hoar-frost, and 
which reduces the temperature of the surface of snow, but in 
also freiimntly the chief agent in that absorption of heat whicb 
induces congelation ; whether that be exhibited in the freezing: 
of the earthy mould, or in the solidification of water. In thia 
country, congelation never goes forward at the surface of the 
efirth when the air is in a state of saturation. 

It would be a curious, though not very useful investigation,, 
to endeavour to estimate how much the temperature of the air 
is influenced by evaporation, or, what the temperature of tlie 
, earth and atmosphere would be, if that process had no existence 
in nature. Air having its density increased, by parting with a 
portion of its heat at the surface of the earth, cannot easily ac- 
quire a greater elevation. Currents of win3 may have some in- 
fluence, and, in a calm state of the air, the internal commotion 
excited by the vaporific process has an evident effect. On such 
nights, when the refrigerating influence of evaporation is most 
operative, the temperature of the air at the height of* 300 feet is 
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probably but seldom, if at all, affected by that of the surface ; 
and at that height, it is found, on ordinary occasions, to be about 
one degree lower than at the level of the sea. But, we cannot 
infer that the temperature of the air at that height, or at a height 
bfeyond the c(X)ling influence of the ground, would be the same 
on a calm evening, if no evajioration existed. • Though the va- 
porific process may not reduce the temperature of the earth’s 
surface during the day, it is the means of preventing an im- 
mense accumulation of heaj. Thus, in the deserts of Arabia, 
where evaporation is comparatively null, the temperature of the 
air in the shade has been observed as high as 120°; and even 
in this country, and at sea, the deck of u ship often acquires a 
very intense degree of heat. What, then, might we expect the 
temperature of the earth and atmosphere to be, if evaporation 
nowhere and at no lime existed ! 

Had the j)rcceding remarks been less extended, it might 
now be shewn, that all the objections hitherto made to the 
influence of evaporation in prcKlucing that decrement of heat so 
commonly observed in connection with the formation of dew, 
and on like occasions, can be readily and completely obviated. 
The peculiar phenomena that have been observed upon glass, 
metals, and other substances, when similarly exposed ; ancl the 
different results that are derived from a difference in the posi- 
tion, &c. of the same substance, may all be satisiactorily explain- 
ed on the same ])rinciple : that is, that the absorption of heat 
which takes place in the conversion of moisture into the form of 
vapour, is the means by which the depressed temperature in 
question is brought about. 

The ex]>lanation of these, however, and other interesting 
points, will be given at a more convenient opportunity, whc^i 
the whole subject may be brought under more particular con- 
sideration. — I am, &c. 


To PaoFiissou Jameson, 
21. Royal Circus. 
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Aet. V. — A popular View of Mr Barlow^s Magiietical 
Experiments and Discoveries^ particularly as they have been 
rendered appllcahle to the Correction of the Local Attraction 
of Vessels, 

Several detaclieil notices of Mr Barlow^s experiments and 
results, have been given in some of the preceding volumes of 
this Journal ; but the great importance of them to nautical 
science, has been lately so strikingly demonstrated by a llcport» 
of the Author’s, addressed to tlic Admiralty, detailing a series of 
experiments made, by order of that Board, in his Majesty’s 
vessels in various parts of the globe, that they now 1)088688 a 
new and more general interest ; and we leej assured, that a con- 
nected and popular view of the whole subject will be acceptable 
to our readers in every part of Europe. 

Of the numerous interesting facts with which philosophy has 
been, from time to lime enriched, by far the greater number 
may be traced to some fortuitous or accidental circumstance ; 
and it belongs perhaps almost exclusively to the nineteenth cen- 
tury, to l)oast of some valuable discoveries, which, independent 
of chance, have resulted from scientific investigations and exj)c- 
riments directed to a specific object : Of these, the safety-lamp 
of Sir H. Davy, and his present chcmico-elcctric guard to the 
copper of vessels, and the correcting ])late of Professor Barlow, 
form memorable examples ; and in all these cases, the value of 
the discovery is only equalled by the extreme simplicity of the 
application. 

It is now at least 600 years since the compdss began to be em- 
ployed as a nautical instrument ; and yet it is only within a short 
jieriod, that an imperfection has been discovered in it, which de- 
tracts much from its real value for such a purpose, namely, that 
the needle does not continue to jjoint in thusame direction, with 
the ship’s head at different* points, the difference in some cases 
being so great as to lead to the most fearful errors and uncer- 
tainties. The general nature of this effect will be understood, 
by considering, that the upper parts of all iron bodies attract 
that end of the needle, which, when freely suspended, dips below 
the horizon, that is, the north end in the northern, and the south 
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end in the southern, hemisphere. Now, as in vessels of all 
kinds, the iron which enters into their construction or equipment 
is nearly symmetrically disposed with respect to the axis, or 
longitudinal section, of the ship, when this axis is in the mag- 
netic meridiansuf any place, the action of the iron is eitlier co- 
incident with, or directly opposed to, the magnetic action of the 
earthy and in either case the lateral direction of the needle is not 
disturbed : but when the ship’s head is on any other point, and 
particularly towards the east or west, the two forces acting on 
4he needle l)oing nearly at rigliUanglcs to each other, the latter 
is drawn more or less out of its natural position, according to 
the direction of the resultant of t}>esc two forces ; and the con- 
sequence of this is, that the course shown on shipboard by the 
compass, differs froip thc*ac!tual course of the vessel, by a quan- 
tity equal to the whole of this disturbing force, and wdiicli, in 
some cases, as we shall sec, amounts to two or three points of 
the compass, that is, to 20"", 30° or 40% but varying with every 
position of the ship’s head, and with every change of terrestrial 
situation, from one pole of the earth to tlie other, and according 
to laws which, till the present time, seemed to bid deliance to 
every attempt made to unravel them. We have said, that it is 
only within a short period that this disturbing power has been 
observed ; but it sliould be stated, tliat some obscure notices of 
such an effect are slightly alluded to by navigators of anterior 
date, as for example by Dampier, by Cook, and one or two 
French navigators. It does not however appear, that, in these 
instances, any thing more than the mere fact is stated, without 
any idea being thrown out respecting the cause, and much less 
of any remedy foi* the anomaly in question. The cause is, we 
believe, first distinctly noticed by Mr Downie, Master of His 
Majesty’s ship Glory, in his report to the Admiralty, published 
in Walker’s Treatise on Magnetism, in the year 1794 This 
experienced officer says, ‘‘ I am convinced that the quantity 
and vicinity of iron in most ships, lias an effect in attracting 
the needle ; for it is. found by experience, that it will not point 
in the same direction when placed in different parts of a ship ; 
also it is rarely found that two ships steering the same course 
by tlieir respective compasses, will go exactly parallel to each 
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other ; yet these compasses^ when compared on board the same 
ship, will agree exactly.'” 

A few years after this, the action of the iron of the vessel was 
more minutely noticed by Captain Flinders, who was the fi'rst 
to trace its connection witli the dip of the needle, and to point 
out that the effect was different in quality on the contrary sides 
of the magnetic equator, and increasing in quantity as the dip 
in either hemisphere increased ; and by him the subject was 
brought under the notice of the Admiralty Board, who ordered 
experiments to be made in different ships, in order to ascertain 
the general amount of the error thus produced. The inquiry 
was, however, again lost sight of, till Mr Bain published his va- 
luable treatise on the “ Variations of tlic Compass,” in which 
the fatal consequences attending this sourct of error, are put in 
so clear a point of view, as to strike the most indifferent and un- 
informed readers ; and whatever advances have since been -made 
towards correction, the nautical profession will owe much of it 
to observations contained in this useful work. It happened, 
that, at this time, our arctic expeditions were in contemplation ; 
and the local attraction of the vessels in those seas, was one of 
the objects to which the attention of the officers was particular- 
ly directed. Tlie results of the experiments made in these in- 
.stanccs, are given by Captains Ross and Parry, in the accounts 
of their respective voyages ; and the amount of the disturbing 
force W'as found to be such, as to call for some prompt and effi- 
cient remedy, the difference of the bearing of an object having 
been found by Captain Sabine to be at least 50 °, merely from a 
change of |H)sition of the ship's Iicad from easf to west. 

When the great amount of this error is thus pointed out, it 
will seem extraordinary that it should have remained so long un- 
noticed. It may, therefore, be proper to observe, in justice to 
the iflenlbry of the many excellent navigators, whose names and 
discoveries now only live in history, that fliis effect was much 
less formerly than it is at present, in proportion as tlie quantity 
of iron used in the construction and equipment of vessels was 
less than at this time. It is only within a few years that pig- 
iron has been employed for ballast, the weight of which, in some 
vessels, exceeds three hundred tons ; an immense surface of iron* 
is also introduced, by the admirable invention of iron-tanlis, to 



68 


Vim of Mr Barlow’s Alagncikat 

supply the place of the old water-casks. Moreover, the knees, 
sleepers, and, in some cases, even tlie riders are now of iron : 
hempen cables have been supplanted by those of iron ; and 
s6mc attempt has been recently made to employ gun-carriages 
of the same material. But of all innovations of this kind, the pa^ 
tent capstan by Captain Phillips, a highly valuable construction, 
has, perhaps, from its form and situation, the greatest effect on 
the compass; indeed, its action is so powerful, as will be seen as 
we proceed, that, without the means afforded by Mr Barlow’s 
correcting plate, it mi^t of necessity have been prohibited in all 
vessels of a smaller class than frigates. In the Griper, for ex- 
ample, the local attraction was 14® at east and west, making an 
extreme difference in the river Thames of 28°, which was redu- 
ced to about ] 6® by tlie removal of the capstan. 

Having thus made our readers acquainted with the nature of 
the ciTors which nautical men had presented for f>liilosophical 
investigation, let us follow Mr Barlow in tlie experliiicnis he un- 
dertook, with a view to discovering some means of correction. 
It should be observed, ihat, at the time of whicli we arc speak- 
ing, little or nothing w^as known of the mathematical laws ol* 
magnetic attraction. It liad been ascertained, tliat, while a com- 
pass-needle was placed near the upper end of a bar of iron, the 
north end was drawn towards the bar, and that, near the bottom, 
the south end of the needle was attracted ; and it consequently 
followed, that there must be some intermediate point, in which 
the effect of both ends was neutralized. It was also known,, that 
a large mass of iron attracted more powerfully than a smaller 
mass ; and that the effect was greater, as the distance between 
the iron and compass was less : and amongst other ratios it had 
been stated, that the power varied inversely as the cube of tlie 
distance ; but still, no explicit and connected law's had been es- 
tablished : this, therefore, was the first object of the a£ilhor. 
With this view, her procured a solid iron-ball, thirteen inches in 
diameter ; and placing his compass al>ovc this, he found, as in 
the case of the bar, that the north end of the needle was at- 
tracted by the ball ; that, when it was placed below it, the 
south end was attracted ; and that, by causing his needle to de- 
scend in any vertical, it always passed through a point where the 
iron had no effect upon it. The question llien occurred. Are all 
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these points of no action in the same plane P And, if so, is thM 
plane parallel or oblique to the horizon ? A series of experi. 
inents directed to this inquiry demonstrated, that the punts 
were all in the same plane ; and that this plane formed with the 
horizon an angle equal to the complement of the di{), descending 
from the north towards south. That this ought to be the case 
when the needle had its natural dipping position, might easily 
have been foreseen ; because, then, the iron would }ye symmetri* 
cally situated with respect to the two poles of the needle ; but 
that it should still be the same with the horizontal needle, was a 
fact as novel to the author, as it was important in all his subse- 
quent pursuits. Having traced this circle on his iron-ball, and 
assuming the direction of the dipping needle as a principal axis 
to the same, its extremities forming the poles, be was imrne* 
diately in possession of an ideal magnetic sphere, by which to 
indicate the relative position of the iron and compass in all his 
future inquiries; and to this happy idea he is doubtless in- 
debted for the remarkable success with whicli his experiments 
have been attended. 

Tlie nature and properties of this ideal sphere, and the faci- 
lities it affords in all magnetical computations, will be more rea- 
dily comprehended by referring to Fig. 1. PI. II., in which O is 
sup^Kised to represent an iron-ball, and AAA a supposititious 
spliere circumscribing it, and within which its influence is active ; 
SCNQ' being the magnetic meridian. The line NS in the plane 
SENW, denotes the natural direction of the dipping-needle in 
tli&c latitudes where its inclination to the horizon is about 70®. 
Now, conceiving QEQ'W to represent a circle or plane passing 
llirough the centre of the ball, and perpendicular to the axis NS, 
it will be the pla7ie of 7\o attrcLctiofi^ or the magnetic equator; 
^tvliich, as wc have seen, has this remarkable property, that if lines 
be drawn in it, (as for example, the lines OC, OC', &c.), and 
a compass be placed any where in those lin^, or, in short, in 
any point of the plane QEQ(W, it will be uninfluenced by the 
iron-ball, and preserve its natural magnetic direction. But, 
as soon as the compass is removed out of this plane, the needle 
is found to deviate froip its ori^ual bearing; its south end 
being drawn towards the ball, when the needle is below the 
plane, and its north end when it is above ; and in every case the 
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nature, and which, although simple in operation, was so intU 
motely connected with one of the most intricate branches of na;- 
tural philosophy. But, before entering farther into the results 
of. these experiments, it will be proper to state a few particulars 
relative to the method of fixing the plate in its proper situation, 
and the construction of the plate itself. 

In order to ascertain the situation for tlie plate, a place must 
first be selected, by the captain, for the azimuth or regulating 
comjxiss to be fixed in for observation during the period of the 
ship being in commission. It will then be necessary to ascer- 
tain the local attraction of the vessel, which may be done in the 
following manner. The ship being moored, or lying with a 
short scope of cable, must have anchors so arranged, as to admit 
of her head being directed to each point of the compass succes- 
sively, and there steadied, whilst the bearing of a remote object 
is taken (the more distant the better), to avoid the parallax, 
which would otherwise affect the observations. It will then be 
found, that the bearings thus observed difier from each other, 
according to the attractive power of the vessel, from 6 or 8 to 
26 or 28 degrees ; a difference which is caused by the iron of the 
ship attracting the needle out of its proper direction to the east- 
w'ard, with the ship's head cast, and to the westward with the 
head to the west. On examining these several bearings, there 
will be found two, at opposite points of the compass, that will 
nearly agree with each other, the mean- of which must be ac- 
counted the true magnetic bearing of the object ; and these 
points will also indicate the line of no attraction in the vcssfcl, 
and which will generally be found nearly fore and aft : in this 
line the plate is ifitimatcly to be fixed. By comparing the cor- 
rect magnetic bearing, as before found, with the observed l^ear- 
ing at the several points, the amount of the local attraction, at 
each point, will be ascertained. 

It now remains (o determine the position of the plate, which 
hitherto has been a matter of expenment, by taking a pedestal 
or compass-stand on shore, and by trying different situations for 
it, and turning it round, till the same deviations were produced, 
by the plate at each point, as had beeij alrcad}^ observed in the 
vessel ; but, in future, this will be more readily done, by means 
of a .small printed table, which Mr Barlow intends to supply 
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with every plate for that purpoi#* This table comprises a se^ 
rios of attractions obtained by the plate, comprehending all pos^ 
sible limits for every class of vessels, and amongst them^ of 
course, will be found that of any vessel in question ; correspondU 
ing to which, are given two numbers, the one being the distance 
of the centre of the plate below the pivot of the needle, and the 
other its distance from the centre line of the pedestal ; and at 
this depth and distance in the line of no attraction, already mcn^ 
tioned, the plate is ultimately to be fixed. 

This being determined, the plate may now he placed either 
fore or atl of the compass ; in the former case, doubling the ef- 
fect of the vessel, and in the other neutralising it. When the 
former method is adopted, the {date is not a fixture, but is mere- 
ly applied, whenever it is thought necessary to correct the course, 
or to take the variation of the compass by azimuth, or ampli- 
tude observations ; in the other, it remains fixed in its place, du- 
ring the voyage, and the needle thereby left free to obey bnly 
the magnetic power of the earth. The former is better suited 
for southern voyages, in which the local attraction is not great, 
and the latter, in northern voyages, where this disturbance is 
very considerable ; it is, in fact, essentially necessary in the lat* 
ter case, to preserve the due action of the needle, which, as we 
shall see, is enabled, by this means, to continue its action with 
the plate attached, after it would cease altogether to act without 
it ; so that the experiment not only preserves the due direction 
of the needle, but it also renders it active after it would other- 
wise cease to traverse on its pivot. With respect to the plate, it 
has hitherto been made double ; viz. of two plates screwed tb- 
gether, in such a manner, as to combine any strong irregular 
power of one with a like weak point in the other ; by which 
• means a more uniform attraction is obtained. Mr Barlow, how- 
ever^ seems to think that this precaution would not be ncccssaiy, 
if iron, weighing about 6 lb. per square f(X)t, were employed ; 
but with thinner plate-iron,^viz. of about 3 lb. per foot, it is re- 
quisite, not only for the purpose above stated, but also to pre- 
vent any accidental bending, by a fall, or otherwise. The plates 
may vary from 12 to 16 inches in 'diameter, according to the 
power of the vessel. They have a hole in their centre, through , 
which is passed a brass socket, with a broad head, and with au 
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exterior screw and nut, whereby the two plates^ and an iota** 
posed plate of wood> of the same size, are compressed strongly 
tqgether ; the board being intended to increase somewhat the 
thickness, without adding much to the weight. It appears, al* 
so, that the two plates thus separated, are more powerful than 
when in immediate contact. The plates are afterwards more 
strongly attached to each other, by three brass pins and nuts. 
The several parts of the plates are represented in Figs. 2. and 
S., and the brass-pin, socket, and pedestal in Fig . 4. ; the lat- 
ter of which shews the whole combined, as in action on ship- 
board. 

Having thus fully described the nature of the operation, let 
us now examine the results that have been obtained in the ves- 
sels before named, and in the Griper, during the recent voyage 
of that vessel to Spitzbergen, in which we shall avail ourselves 
of the information contained in Mr Barlow's “ Report, address- 
ed to my Lords Commissioners of the Admiralty,'' as we have, 
in the preceding, been indebted to his ‘‘ Essay on Magnetic 
Attractions," to which the above report now forms an appendix. 

The first experiments, with the correcting plate, were made 
on board his Majesty's ship Leven, which sailed under the com- 
mand of Captain Bartholomew, in April 1820, to the western 
coast of Africa, but returned the following year, under the com- 
mand of Captain Baldey, in consequence of the death of the 
former oflScer. From Captain Baldey, and from the other officers 
of the vessel, Mr Barlow received a very extensive series of ex- 
periments, made with and without the plate, to determine tHe 
variations of the needle in those seas ; which were accompanied 
by a letter from the commander, speaking in the highest terms 
of the efficacy of the method proposed. We cannot allow our- 
selves to transcribe these experiments at length, but the follow- 
ing observations on them by the author, will sufficiently explain 
the nature of the results. 

After giving the tabulated series of the experiments alluded 
to, Mr Barlow observes, that the best test we have of estima- 
ting the accuracy of the corrected variations, or the efficacy of the 
plate for this determination, is by comparing those variations 
with each other which were made on the same, or on subsequent 
days, while the latitude and longitude remained nearly the same ; 
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Htsi, as found in the usual way without the plate, and then wiA 
the plate, the ship's head being on opposite sides of the meri- 
dian ; when although some difference (while the ship is changing 
her place) must be expected in the resulting variations, yet that 
change day .by day will be but small, and we shall not fail to 
consider those results to be the most accurate, which agree nter- 
est with each other.” Several such examples are then sdeCted 
out of the preceding table, as follows. 
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These deductions arc obviously perfectly satisfactory, as far 
as they go, but they are not a fair specimen of the value of the 
plate ; for although, in the situation selected for the azimuth- 
compass, the local attraction did not exceed 8° or 4®, yet the 
compasses in the binnacle were at the same time at variance witli 
each other to the amount of 5®, 6®, or 7° ; and as it is by these 
that the vessel is steered, the actual correction in the course was 
to the same amount, as appears from the following example, fur- 
nished by Lieutenant Mudge. 

“ On the 22d of May, at noon, we were^in latitude 41® 46' 
N., and long, by chronometer 9® 58' W. Taking this as our 
departure, we sailed l)y the starboard compass S. 46° W. 188 
miles ; this placed the ship on the 23d (allowing the variation 
81' V.) in lat. 38' 58' N., and long. 11“ 26' W. Whereas ^ 
observation at noon for latitude gave 38® 39' N. and long. 
10® 58' W. So great a di^erence in 24 hours was attributed to 
a current, till I compared the steering or starboard compass 
with the one with your plate, wheil I found no less than 7® er>* 
rur to be subtracted from the course steered, making the true 
course S. 17® W., instead of S. 24® W., which had been takep 
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as correct. By allowing the 7*^ which we liad found subtrac- 
tiye from the course, our latitude was by reckoning SS’’ 41^ N. 
^nd long. 11® OS' W., which agree with observation as closely as 
we can ever expect to do under any circumstances.'' 

Thus far, .then, the experiments were found fully to answer 
their intended purpose, but an important question was still to 
be decided. Captain Flinders had observed, that, with an equal 
north and south dip, he found an equal quantity of local devi- 
ation ; but in a contrary** direction, the north end of the 
needle, in one instance, and the south in another, having been 
drawn forwards by the action of the vessel, it was, there- 
fore, of the highest importance, to ascertain how far the power 
of the plate was competent to meet this strongly marked differ- 
ence in the action of the ship. This was the point left for the 
decision of Captain Basil Hall, in his voyage in the ponway, 
round Cape Horn, to the western coast of America* We can- 
not do better, in describing these experiments, than by follow- 
ing our author's plan in transcribing Captain Hall's letter, writ- 
ten on the return of the vessel in 1822, 

In practice,” says this officer, “ the following is the me- 
thod we pursued,” 

A set, or several sets of azimuths, were taken without the 
plate, then another set or sets with the plate affixed ; the ship's 
head, and all other circumstances remaining the same. The va- 
riation of the compass was then computed from each of these 
observations : now, that variation resulting from the first obser- 
vations, was affected simply by the local attractions of the shi]^,' 
and may be termed the deviated deviation : that resulting from 
the azimuths, wh^n the plate was affixed, by an action twice as 
great, viz. first, by the ship, and, next, by the plate, may be 
termed the double deviated variation. The difference between 
these variations is the amount of the local attraction or the devi- 
ation, and this applied to the deviated variation gives the correct 
magnetic variation. 

It is easy to sec how this correction is to be applied, by 
merely observing whether the north end of the needle has l)een 
drawn to the west or to the ^ast, by the application of the plate, 
and considering that the ship's attraction must have had a simi- 
lar effect on the needle. 
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The following observations were made at sea by Mr Fos^ 
ter, under my superintendence and occasional asristance. The 
instrument used was an azimuth compass^ made by Messrs 
and T. Gilbert of London, lent to me by the makers, at the 
suggestion of Professor Barlow. It is so constructed, that th^ 
observer reads off the angle at the same time that he obseryei^ 
the object; it is in other respects, also, admirably suited for prao* 
tice, not only on such occasions as this, where much delicacy ia 
required, but also in surveying and in piloting ships, by means 
of charts and bearings. The azimuth compasses at present 
supplied to his Majesty'^s sliips (18SS) are altogether unfit for 
any of these purposes, even the most common. 

(Signed) “ Basil Hall.^ 

Lieutenant Foster, the gentleman spoken of above, and who 
made the greater number of the observations under tlie superio- 
tendenee of Captain Hall, gives in this place a detailed statement 
of all bis experiments : they are continued from Fngland, be- 
low Cupe Horn, and hence, agmn, to the magnetic equator, on 
the western coast of America. They occupy several pages in 
Mr Barlow’s report, but they are afterwards brought into a ta- 
bulated form, in order to bring them more collectively under 
the eye of the reader, and the better to compare them with each 
other, and with the observations of Captain Flinders ; the au- 
thor having added two columns for this purpose, one containing 
tl^e dip of the needle at each place of observation, from Han- 
steen’s chart, and the other shewing the end of the needle, that 
was drawn forwards, according to the indication of the {date, in 
order to ascertain how far the deductions agreed with those of 
the distinguislied officer above alluded to. This Table, and 
* the author’s remarks upon it, must conclude our notice of thaaa^ 
important observations. 
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TaBfdaied Remits of Experiments made with Mr Barlow^ s 
recting-^plate in H, M. S. Conway^ by Captain Basil Hall 
. and Mr Foster^ in a Voyage to the Western Coast of America, 



Lati* 

tude* 

Longi- 

tude. 

Diff. by 
Han- 
Bteen*s 
Chart. 

Observed 

variation. 

Corrected 

variation. 

Local 

Attrac- 

tion. 

Direction 
of Ship's 
Head. 

Enddf 

Needle 

drawn 

forward. 

] 

49 30N 

O f 

5 15 W 

e 

72 

ON 

30** o'w 

27 “ 46 W 

2° 20 ' W 

WSW 

North 

2 

47 ON 

8 20 W 

71 

0 N 

29 20 W 

25 46 W 

3 34 W 

WSW 

North 

3 

45 ON 

11 0 W 

70 

ON 

29 13 W 

25 low 

4 3W 

SW by W 

North 

4 

43 SON 

12 OW 

69 

0 N 

28 11 W 

25 40 W 

2 35 W 

SWby W 

North 

5 

40 4 N 

14 30 W 

69 

ON 

28 13 W 

26 31 W 

1 48 W 

SW 

North 

6 

36 11 N 

14 53 W 

65 

ON 

23 56 W 

23 58 W 

0 2 E 

South 

• » . 

7 

35 11 N 

14 OW 

65 

ON 

21 20 W 

21 28 W 

0 8 K 

8SE 

North 

8 

30 7 N 

15 47 W 

63 

0 N 

23 7 W 

21 6 W 

2 1 W 

SW 

North 

9 

27 20 N 

17 OW 

6<r 

ON 

22 1 W 

19 43 W 

2 18 W 

SW by W 

North 

10 

26 20 N 

18 0 W 

60 

ON 

21 52 W 

19 52 W 

2 0 W 

SW by W 

North 

11 

24 ON 

19 45 W 

60 

ON 

21 5 W 

19 44 W 

1 21 W 

SWby W 

North 

12 

21 40 N 

21 40W 

55 

0 N 

19 43 W 

18 44 W 

0 59 W 

SWby W 

North 

13 

20 ON 

83 law 

55 

0 N 

In three 

observe 

Lions ... 

North 

14 

18 30 N 

24 45 W 

53 

0 N 

17 low 

16 12 W 

0 58 W 

SW by w 

North 

15 

15 45 N 

25 40 W 

50 

ON 

14 2 W 

14 8 W 

0 6 K 

South 

• . • 

16 

8 51 N 

19 30 W 

40 

0 N 

14 37 W 

14 48 W 

0 11 £ 

SE by S 

North 

17 

0 308 

24 OW 

25 

ON 

12 31 W 

12 31 W 

0 0 

SW 


18 

1 24 8 

25 OW 

22 

ON 

11 2iW 

U 87 W 

0 2E 

SW 

South 

19 

9 50 8 

31 45 W 

9 

ON 

6 13W 

6 29 W 

0 16 £ 

S by W 4 W 

South 

20 

14 0 8 

33 15 W 

0 

OS 

4 28 W 

4 50 W 

0 22 E 

S by W 4 W 

South 

21 

15 52 8 

34 OW 

3 

08 

3 47 W 

4 17 W 

0 30 E 

S by W4 W 

South 

22 

18 40 8 

36 40 W 

3 

08 

0 46 W 

1 6 W 

0 20 E 

SW 4 S 

South 

23 

22 55 8 

43 15 W 

20 

OS 

4 2E 

4 4£ 

0 2 W 

WSW 

North 

24 

23 18 S 

43 12 W 

21 

08 

4 0 E 

4 OE 

0 0 

SSE 

. . . 

25 

25 35 8 

44 OW 

25 

08 

4 59 E 

5 6 £ 

0 7 W 

ssw 4 W 

North 

26 

27 0 8 

46 low 

30 

OS 

5 40 £ 

5 49£ 

0 9 W 

[ssw 4 w 

North 

27 

28 41 8 

46 40 W 

30 

08 

7 24E 

7 28E 

0 4W 

ssw 

North 

28 

52 30 8 

64 40 W 

62 

08 

21 17 E 

21 18 E 

0 1 W 

Sby E 1 

SoLih 

29 

55 40 8 

.... 


• • . 

23 49 £ 

23 OE 

0 49E 

SW 4 w 1 

South 

30 

• ■ . 

.... 

, 

• - • 

26 28 E 

24 32 E 

1 56 E 

SW 

South 

31 

60 46 8 

72 OW 

70 

OS 

27 37 E 

27 53 E 

0 16 W 

N by E 

South 

32 

60 56 8 

72 30 W 

VO 

OS 

30 3 £ 

27 39 E 

2 24 E 

SW byS 

South 

33 

60 36 8 

77 45 W 

70 

08 

30 31 E 

27 47 E 

2 44E 

WbyN 4N 

South 

34 

57 38 6 

84 low 

70 

08 

28 18 £ 

26 1 E 

2 17 E 

WNW 

South 

35 

43 20 8 

79 SOW 

65 

OS 

18 50 E 

18 26 £ 

0 24 E 

N I W 

South 1 

36 

39 7S 

78 OW 

57 

OS 

17 16 E 

17 12 E 

0 4£ 

Nby E 

North 

37 

36 30 8 

75 40 W 

50 

08 

15 57 E 

16 11 E 

0 14 W 

NNB 

South 

38 

12 3 8 

77 5 W 

, 


9 37E 

9 50 E 

0 13 W 

8 by E 4 E 

South 

39 

12 27 8 

78 OW 

, 


9 26 E 

9 14E 

0 12 E 

SW 

South 

40 

14 18 8 

80 20 W 



10 16 £ 

9 54 E 

0 22 E 

SW 

South 

41 

18 57 8 

85 OW 

. 


10 10 E 

9 50 E 

0 20 E 

ssw 

South 

42 

23 SOS 

87 52 W 

. 


10 26 £ 

10 26 £ 

0 0 

Sby W 

. • • 

43 

18 28 8 

70 15 W 




10 25 £ 

9 47 E 

0 38 B 

SW 

South 


On examining the numbers contained in the above tabulated 
results^ their general agreement with the deductions of Captain 
Flinders will be immediately obvious. That distinguished ofli- 
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cer foutidy that, with equal dips, north and south, he had equal 
local attractions, but reversed in direction : and the whole of the 
foregoing table indicates the same change, the north end of 
the needle being drawn forward, while the dip is nordi, and the 
south when the dip is south, at least the exceptions are only in 
places near the magnetic equator, and the amount of the diffe- 
rence in these cases never exceeds a few minutes of a degree 
The general decrease of effect from England to the ^uator, the 
increase again from the equator to Cape Horn, and the decrease 
thence as the southern latitudes diminish, are striking instances 
of the accuracy of the method of correction proposed. To which 
I may also add, as a still stronger case, the variations as found 
with and without the plate, in experiments 31, 3^, 33, in 
which the greatest diflerence 

Without the plate, is • • 2^ 

With the plate, only • . 0* 14^ 

It is thus rendered obvious, that the plate, as fixed in Ports* 
mouth Harbour, in Lat. 50® 47' N., will correct the local at- 
traction of a vessel in Lat. 60® 56' S. ; the dip in the former 
case being 70® north, and in the latter about the same south. 

In short, it is rendered evident from the experiments made in 
the Cmway^ that the method of correction proposed is appli- 
cable through all navigable latitudes from 50® north to the high** 
est approachable southern regions. 

Only one point could now be considered as doubtful, respect- 
ing^the efficacy of this method of correction. It had been as- 
certained by the observations of Captains Ross and Parry, that 
the effect produced by the iron of the ship increased with im^ 
mense rapidity, and amounted to the most fearful quantity in ap- 
proaching towards the pole: Would the plate increase in power 
with equal pace ? To ascertain this point, Lieutenant Fostei^ 
who had already received the thanks of the Board of Longitude 
for the experiments on this and other scientific subjects in the 
Conway^ was now appointed Cb the Griper^ which was about to 
leave England for Spitzbergen, under the command of Captaid 
D. C. Clavering, with orders to continue his experiments on lo- 
cal attraction under the saperintcndence of the above officer at 
every opportunity. 

We are sewry we are not able to give the entire detail of these 
experiments, which are the more interesting as they were made 
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TciJ^kdaUA Remits of Expenments made with Mr Barhufs Coi*^ 
recting-plate m H. M, S. Cmway^ by Captain Basil HaU 
. and Mr Foster^ in a Voyage to the Western Coast of America* 
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cer found,' that, with equal dips, north and south, he had equal 
local attractions, but reversed in direction : and the whole of the 
foregoing table indicates the same change, the north end of 
the needle being drawn forward, while the dip is north, and the 
south when the dip is south, at least the exceptions are only in 
places near the magnetic equator, and the amount of the dUfo* 
rence in these cases never exceeds a few minutes of a degree 
The general decrease of cflect from England to the equator, the 
increase again from the equator to Cape Horn, and the decrease 
thence as the southern latitudes diminish, are striking instances 
of tlie accuracy of the method of correction proposed. To which 
I may also add, as a still stronger case, the variations as found 
with and without the plate, in experiments 81, 82, 83, in 
which the greatest difference 

Without the plate, is . • 53^ 

With the pldte, only . • 0° 14^ 

It is thus rendered obvious, that the plate, as fixed in Ports- 
mouth Harbour, in Lat. 50“ 47' N., will correct the local at- 
traction of a vessel in Lat. 60“ 56' S. ; the dip in the former 
case being 70“ north, and in the latter about the same south. 

In short, it is rendered evident from the experiments made in 
the Conway, that the method of a)rrection proposed is appli- 
cable through all navigable latitudes from 50“ north to the high- 
est approachable southern regions. 

Only one |X)int could now be considered as doubtful, respect- 
ing^thc efficacy of this method of correction. It had been as- 
certained by the observations of Captains Ross and Parry, that 
the effect produced by the iron of the ship increased with im^ 
mense rapidity, and amounted to the most fearful quantity in ap 
proaching towards the pole : Would the plate increase in power 
with equal pace ? To ascertain this point. Lieutenant FosUa;^ 
who had already received the tlianks of the Board of Longitude 
for the experiments on this and other scientific subjects in the 
Conway, was now appointed (to the Griper, which was about to 
leave England for Spitzbergen, under the command of Captaid 
D. C. Clavering, with orders to continue his experiments on la- 
cal attraction under the superintendence of the above officer at 
•every opportunity. 

We are sorry we are not able to give the entire detail of these 
experiments, which are the more interesting as they were made 
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ID a port of the world where the dip is very great, and where 
hitherto the compass has been considered as an useless instrument. 
Moreover, the attraction of this vessel, before leaving England, 
was very much greater than usual, so that on all accounts the 
plate was in 'this instance submitted to the most severe trial. 

By a series of observations, made while the vessel was lying 
at the Nore, it was found that the bearing of a distant object 
differed S8°, with the sliip’s head at east and west ; that is, the 
local attraction at each of* these points was 14°, and proportion- 
ally great at all the other points, — an excess of attraction which 
Captain Clavering attributed to the effect of the spindle of the 
patent capstan, a suggestion which was verified by experiment 
on the return of the vessel, as we have already stated. 

To counteract this strong power, it was necessary to bring the 
iron-plate, which was 14 inches in diameter, to a distance (from 
the middle of the pedestal) of 7| inches ; and the centre of it 7i 
inches below the pivot of the needle, in which situation abaft the 
compass^ it counteracted the local attraction of the ship, and left 
the needle free to obey the natural directive power of the earth. 

This was proved by taking the variations of the needle with 
and without the plate, (as already explained in the Cowway ex- 
periments,) from England to the North Cape ; when the close 
agreement of the former, and the great discrepancy in the latter, 
were so marked, that from this time the vessel was navigated 
during the remainder of the voyage altogether by the corrected 
compass, and with the best possible success. She was moreover 
swung in three different ports during the voyage, viz. at Ham- 
merfest, at Drontlieim, and at Spitzbergen, and the local attrac- 
don ascertained at every point ; first without and then with the 
plate : this was found to be at the east and west, or maximum 
points, without the plate, as follows, viz. 

Hammerfest, 

Spltzbergeiv 34 43 

Drontheiixi, . . • - * 21 23 

England, 14 00 

Whereas, with the plate affixed, the deviations were reduced to 
quantities very little exceeding what might be attributed to er- 
rors of observation. 

It will, however, be more satisfactory to state some of these 
results at length. 
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The Jblhmng Table shews the Variatixm as observed with 
and witfMut the Plate^ at different times during the Vtyage, 


Latitude. 

Longitude 

Ship's head. 

Vnriati.n 
without the 
Plate. 

mm 

Time of «b««r- 
vatiun. 

65“ 6N 

6 5i E 

North 

126“ I'w 

24 23 W 

May 18. 1«23. 

Ditto 

Ditto 

NE 

111 28 

25 2 

Do. do. 

66 5f 

7 20 

North 

24 52 

25 30 

May 20. 182^ 

66 15 

8 0 

E i N 

2 14 

21 15 

Do. do. 

66 3.5 

9 12 

NE 4 E 

11 58 

22 43 

May 21. 1823. 

67 21 

9 4 

NE 4 E 

fl8 4 

22 12 

May 23. 1823. 

Ditto 

Ditto 

West 

1 43 5 

20 0 

Do. do. 

69 8 

U 30 

NR 

j 13 35 

13 35. 

May 28. 182a 

Ditto 

Ditto 

West 

|40 37 

14 28 

Do. do. 


A single glance at this Table is sufficient, to perceive the very 
irregular character of the variations, as determined without the 
plate, and their close approximation to uRiformity when the 


plate was affixed. 


Extrnct from Jonrmd M. S, Griper. 



//. J/- S. Griprr at *SV.7 

25//< J/a^ 1823. 

Lat. 69“ lej' N. 
Long, by Chr. 7“54'E. 

H. 

K. 

F. 

Courses 
with Plate 
Compass. 

(bourses by 
Compass 
without 
Plate. 

Winds 

by 

Plate 

Compass. 

Lee- 

way. 

Officers 

Initials. 

Rkmaeks, &c. 

1 

3 

.. 

ESR 

E by N 


2 pts. 


P. M, 

2 

.S 




NE 



Fresh breezes and cloudy. 

3 

3 

4 





F. G. 

4. Fresh breezes with a 

4 

3 

u 






head swell. 

5 

3 

.. 







6 

3 

.. 

E by S 4 S 

EbyN4N 


ditto 

T, D. 

Voriation 2 points west 

7 

S 

.. 







8 

3 

m 

R by S 

EXE 

NK bv N 

ditto 

H. F. 

8. Squally weather. 

9 

3 

Q 

E by S 4 S 

KbyN 4 N 


1 pt. 


More moderate^set top- 

10 


Q 

K hy S 

ENE 


ditto 


gallant sails. 

1 


H 

E 4 S 

ENK 


ditto 

P. G. 

Midnight, moderate, and 

E 


y 






fine. 

5 

1 

B 

R by S 

EbyN4N 


4 IH. 


A. M. May 26. moderate 

2 

3 

.. 

RSK 

E by N 

NKbyN 

ditto 


and fine. 

3 

3 








4 

3 

.• 





T. D., 

4. Fine clear weather-.- 

5 

2 

y 






set royals. 

6 

2 

4 

SRbyE4E 

E 

y 

ditto 


6'T 30" tacked. 

7 

1 

.. 

Nby E 

NbyE4E 

E by N 

None 



8 

1 

M 





H. F. 

8. Moderate and fine. 

9 

1 

p 




, 



10 

1 

m 






Got spare sails up to dry. 

It 

2 


N 4 W 

N 4 E 

ENE 


P.GL 

Variation 23“ westarly. 

12 

2 





1 . 


Noon moderate and dear. 


_ 

Lat. observed at Noon, 69 

J8' 10" N.; Long. Iqr Chr. 10* I4f W B. 
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The preceding is a copy of an extract from die journal of the 
veissely showing the courses, &;c. as kept both by the corrected 
and' uncorrected compass, and the amount of errors corrected by 
the plate. 

The course, according to both reckonings, is shewn in Fig. 5. 
and the numerical results will stand as below : 


Course and distance made good between the observations on the 25th and 26th 
of May 1823; 

Course =. S. 85** E., distance 50 miles. 

By the Plate compass course = £. distance .51 miles. 

By the Compass without I ^ 

? Course N. 58" E., distance 58 miles, 
the Plate, . . j 

Latitude observed May 26. — C9® 12' 10" N. ; Longitude by Chronometer 
10" 1 4' E, 


Latitude by the Plate Compass = 6D" 16' 00' K. ; Longitude 10" 17' E. 
Latitude by the Compass | 
w'ithout the Flute, j 
Making a dilference in the latitude of 35 miles. 


= 69" 47' 00" N. ; Longitude 10" 11' E. 


Tlie following Tabic shews tiie local attraction of the Griper^ 
as ascertained by swinging her at Ilammerfest, and the second 
Table shews the same when the plate was fixed. 


JiammerfcAi^ LalUmie 70® 40' JV. Lonffiiwle 23" 
nip 77* 10' 

46' JE. Pfrno/io7i 11" 2 

6' fr. 

Position 

Compass 

Correct 


Position 

(Compass 

Correct 


of 

or deviated 

Magnetic 


of 

or deviated 

Magnetic 


Ship*8 

Bearing ot 

Bearing of 


Ship*8 

Bearing of 

Bearing of 


Head. 

Olyect. 

Object. 


Head. 

Object. 

Object. 




o / 



e / 

n / 

e / 

South 

S 58 30 W 

S 62 30 W 

— 40 

North 

S 61 SOW 

S 62 30 W 

— 1 .30 

Sbv W 

63 40 

do. 

+ 1 10 

N bv E 

57 50 

do. 

— 4 40 

ssw 

67 0 

do. 

+ 4 30 

NNE 

53 40 

do. 

— 8 50 

SW by S 

70 50 

do. 

+ 8 20 

Nh by N 

49 0 

do. 

— 13 30 

SW 

• • * a 

do. 

... 

NE 

43 0 

do. 

— 19 30 

BW byW 

79 0 

do. 

+ 1630 

NE byE 

42 30 

do. 

—20 0 

WSW 

kimsh 

do. 

+ 19 10 

ENE 

41 0 

do. 

—21 30 

WbyS 

83 0 

do. 

+ 20 30 

E.JN 

38 40 

do. 

—23 Su 

West 

86 40 

do. 

+ 24 10 

E iS 

38 20 

do. 

— 24 10 

Why N 


do. 

+ 24 30 

E by S 

37 0 

do.'' 

—25 30 

WNW 

85 30 

Ho. 

+ 23 0 

ESE 

39 40 

do. 

—22 50 

TSrWbyW 


do. 

+ 19 0 

SE by E 

41 40 

do. 

—20 50 

NW 


do. 

. . , 

SE 

44 0 

do. 

— 18 30 

NWbyN 


do. 

+ 14 30 

SE by S 

'47 40 

do. 

— 14 50 

NNW 

71 40 

do. 

+ 910 

SSB 

49 40 

do. 


N by W 

69 0 

do. 

+ 6 30 

S by E 

.56 15 

do. 



' ' ' i — 

iVote..— The dip is supplied by Captain Sabine throughout. 
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Local Attraction with the Plate affixed. 


PoHition 
of Ship’s 
Head by 
Plate 
Compass. 

Bearing ol 
the Oitjcct 
by Plate 
Compass. 

Correct 
Magnetic 
Bearing of 
Object. 

Differ- 

ences. 

I Position 

1 of Ship’s 
Head by 
Plate 

I Compass. 

Bearing of 
the Object 
by Plate 
Compass. 

Correct 
Magnetic 
Bearing of 
* Object. 

nmvr- 

ences. 

Soutli 

S (i4"loSv 

S 62‘’30Sv 

+ l" 40' 

North 

S 6f.30 W 

S 6lWw 

— f 0 

S by K 
SSK 

(i3 30 

do. 


N by W 

61 30 

do. 

— 1 0 

05 .30 

do. 

+ 3 0 

NNW 

61 40 

do. 

— 0 50 

SK Uy S 

6.5 30 

do. 

+ 3 20 

iNWbyN 

61 50 

do. 

— 0 40 


04 10 

do. 

+ 1 40 

INW 

62 50 

do. 

4* 0 20 

SK ly E 
Ksr: 

’ ti2 40 

do. 

+ 0 10 

iNWbyW 

63 30 

do. 

' -h 1 0 


do. 

— 1 0 

!wnw 

(J4 40 

do. 

4- 2 Itt 

K by S 

61 20 

do. 

— 1 JO 

W by N 

65 0 

do. 

4- 2 30 

Kast 

60 0 

do. 

- 2 30 

1 West 

64 20 

do. 

4- 1 50 

K bv N 

60 10 

do. 

— 2 20 

, W by S 

63 10 

do. 

4- 1 10 

kn'k 

62 .30 

do. 

0 0 

wsw 

63 40 

do. 

4- 1 10 

Nii by E 


do. 

+ 1 0 

SWby W 

58 So 

do. 

— 4 10 

NE 

62 20 

do. 

-- 0 10 

RW 

50 0 

do. 

— 3 30 

NIC by N 

63 0 

do. 

-f- 0 30 

.SW by S 

58 20 

do. 

— 4 10 

NNE 

62 20 

do. 

« 0 10 

ssw 

60 0 

do. 

— 2 30 

N by E 

63 0 

do. 

4- 1 0 

S by W 

61 20 

do. 

— 1 10 


These results will be found fully to bear out the representa- 
tion made of them by Captain Clavering to the Admiralty, who, 
in his letter to John Barrow, Esq. says, Having been direct- 
ed by their Lord8hi})s to make trial of Mr Barlow’s plate, un- 
der Mr Foster’s direction, I forward that gentleman’s report, 
which it will be unnecessary for me to comment upon, farther 
than to acknowledge the extreme practical utility of it, as found 
(luring the whole voyage ; as when once lixed abaft the com- 
pasS (thereby neutralising the effect of the iron on board), iio- 
tliing farther was necessary than to allow for the variation of the 
place.” 

And, in his letter to the author, he says, after speaking of 
die great amount of the attraction in the Griper : 

“ Under such circumstances, it is obvious that tlie compass 
would have been altogether useless (as indeed it has always 
been admitted to be in thes^ high latitudes), but for your va- 
luable correcting plate, with which, as I have already stated in 
my report, we found the compass to which the apparatus >va8 
attached as serviceable in jhese latitudes as in any other.” 

What is here alluded to is an advantage attending the plate 
beyond what the author had foreseen, viz. that it not only 
causes the compass to work correctly, but it also enables it to 
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work longer, that is in higher latitudes, tlian it would otherwise 
do. This was observed as an experimental fact by lieutenant 
Foster, while llie vessel was on the coast of Greenland, where it 
.was obvious, lliat when the plate was removed the needle was 
wholly inactive, but as soon as the plate was rejdaced, the needle 
again became serviceable. At this time the cause of this im- 
portant eflbct of the plate was not known ; but on the return 
of the shi}), Lieutenant Foster having altenti\elv reconsidered 
the subject, donionslrated* it to be the necessary consccpic iice 
of the common principle of the composition and re.^olulion of* 
forces ; a discovery in the highest degree creditable to the acute- 
ness and ingenuity of this rising young officer. On the coast of 
Greenland, the effect of the local attraction ol‘ the vessel amount- 
ed to 45° at east jjind west, so that tlie action of the iron at this 
time on tlie needle was ecjiial to that of the earth ; and the di-* 
rectiori which the needle would at any time take up, was in tlie 
diagonal of the parallelograms describeil on lines representing 
these two equal forces ; and the intensity of the same would, in 
like mannc'r, be denoted by the diagonal of that parallelograju. 
Therefore, with the ship’s head towards the north, the intensity 
would b(? greater than \\ ith the earth alone; with the ship’s head it' 
east or west, the intensity would be greater also in tbe ratio of ^'2 
to 1, but when the lieacl was towards the south, the iron of the 
vessel being o|)})o.sed in power to that of the cai th, the action of the 
needle is destroyed, and is wholly inactive and unserviceable for 
the purposes of navigation. Thus, let NE (Fig. 6. PI. 1 1.) repre- 
sent the force whicli the earth exercises on the needle, and NS 
that belonging to the iron of the vessel, and NL the resultant of 
the two ; it is ‘obvious, after tbe angle SNE exceeds a certain 
quantity, that the resultant NL is less than either of the single 
forces, and which soon becomes too small to bring the needlj 
home to its proper direction. But by opposing to t^e force 
NS another equal force due to the plate, as NP (Fig. 7.), then 
the resultant of the three force.^ is the single terrestrial force 
NE, and the needle will he as free to move as if' no iron were in 
its vicinity. 

This admirable property of the eonecting plate leads Lieu- 
tenant Foster to form the most sanguine expectations that, in 
the‘ ensuing voyage, lie will ha\e the satisfaction to fce the com- 
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pass, during the passage of the Hecla and Fury through Lan- 
caster Sound and Barrow’s Straits, perfectly active, where hi- 
therto it has been stowed below as completely unserviceable. 

We must here conclude our account of these important ex^ 
perinu‘nts with the following extract from Mr ^Barlow’s re- 
jK>rt : 

“ l''he importance of this principle of correction, even for the 
j)urposes of keeping the reckoning at sea, is sufficiently demon- 
strated in the two cases given by Lieutenants Mudge and Fos- 
ter (pages 75. &; 81.), where, in the former, the error by the com- 
mon compass course was nineteen miles in latitude, and twenty- 
eight in longitude ; while, by the corrected compass course, the 
error was reduced to two miles in latitude, and four in longi- 
tude ; and in the instance furnished by Lieutenant Foster, the 
error in latitude alone was thirty-five miles in a run of only fif- 
ty, which almost wholly disappeared on the corrected course,.” 

I am aware,” says the author, that seamen depend very 
little upon the reckoning by compass, while tbey can make the 
requisite astronomical observations ; but as it frequently hap- 
pens that many dfiys nmy pass without their obtaining such ob- 
servations, it cannot but be of considerable importance to them, 
in such cases, to possess the means of approximating the near- 
est possible to their true place. It is not, how^ever, at sea that 
this method is oi’ greatest use; it is in narrow channels, in pi- 
loting ships by means of charts and bearings, and in marine 
surveying, that it finds its most valuable application ; in these 
inslanci's nothing can supply the })lace of the compass, and it 
cannot but be im|)ortant in sucli cases that its directive power 
should be freed from all irregularity.” 

Every reader, whether a nautical man or not, must be aware 
*of the great amount of error, and fatal consequences, which 
inighf a!*2se in a few hours to a vessel in the cliannel, in a dark 
and blowing night, having for its only guide* a compass subject 
to an error of 1 4 degrees in Apposite directions at east and vrest, 
the very courses on which she would be endeavouring to steer ; 
and who can say bow many of the inj-sterious wrecks which have 
taken place in the Chaniitl arc to be attributed to this source of 
error, of which the most recent, that of the Thames, Indiaman, , 
is a serious example. This vessel, besides the usual materials, 
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guns, &c. had a cargo of more than 400 tons pf iron and steel ; 
and it may easily be imagined, that such a cargo would pro- 
duce an effect on the compass at least equal to the Griper and 
Barracoota ; and this alone would be quite sufficient to account 
for the otherwise unaccountable circumstance, that after having 
Beacby-head in sight nt 6 o^'clock in the evening, the vessel 
should liave been wrecked upon the same spot at 1 or 2 o'clock 
in the morning, without the least apprehension of being at all 
near shore.'” 

These subjects arc unquestionably deserving of the atten- 
tion of the first maritime nation in the world ; and I am willing 
to hope, that the labour and attention I have bestowed on this 
inquiry for the last five years, will be found advantageous to 
nautical science, a/id entitled to the favourable consideration of 
those public boards, who are its natural patrons and protec- 
tors.'” 

We arc gratified in having to state, that the Board of Lon- 
gitude has expressed its opinion of the importance of these dis- 
coveries, by conferring on Mr Barlow the largest ])rcmium 
(dC’SOO) allowed by the late Longitude Act ; at the same time 
stating, that this sura is not to be considered as any remunera- 
tion for the time and expellees bestowed upon the inquiry, which 
is recommended to be considered by the Navy and Admiralty 
Boards, as distinct from the above reward. We doubt not that 
the other public Boards, independent of Government, but inte- 
rested in the progress of navigation, will express their opinion 
of Mr Barlow's labours by similar marks of approbation. 


After this sheet had actually been jircpared for going to * 
press, w^e learnt that l^rofcssor Barlow and Lieutenant Koster 
had instituted a very careful set of experiments, oa hoard both 
the Hecla and Fury, first without, and then with the Plate. Wc 
understand that the results give the strongest confirmation of 
all that has been said above, and that the Plate affords a perfect 
correction ; but we have not succeededan obtaining the details, 
which, however, we lioi^c to lay before our readers in the next 
Number. 
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We shall wind up with one observation, addressed to the 
commercial public,— namely, thot, if any vessel be in fiituce 
allowed to go to sea, and especially to high latitudes, without 
the precautions so clearly pointed out by Mr Barlow, the loss 
both of property and of lives, in the event of shiptl^ecfc, may in 
most coses, as we conceive, be fairly attributable to the owners* 


In answer to a letter addressed to Professor Barlow, on the 
subject of his Plate, respecting which a great degree of interest 
has been ex))rcssed at Leith, Glasgow, and other ports in Scot- 
land, he has informed us, that at present his Plate, with com- 
plete Instructions for its use, will soon be* ready for sale, at 
Messrs W. and T. Gilbert’s, in London ; and that he would re- 
commend to them to correspond with their agents at the diffe- 
rent sea-ports, in order to make some arrangements fdjr the sup-, 
ply of all ships. In the mean time, he authorises us to an- 
nounce, that he is preparing for publication, in a popular form, 
a minute descri[)tion of the nietliod of trying the experiments, 
and of affixing the Plate. We need scarcely promise our read- 
ers to give our pages gladly to the circulation of instructions, 
contributing so directly to the improvement and security of na- 
vigation. 


Art. VI .-^Analysis of Finite from St Pard^mpe in Auvergne* 
By C. G. Gmelin, M* D. of Tubingen. Communicated by 
the Author, 


The near relation between Pinitc and Mica has been ob- 
served by a great many mineralogists. Kirwan marked this mi- 
neral by the name of Micarelle, and Werner placed it dose to 
mica. Bernharde, on the other hand, thought, that the genus 
Pinitc should be joined to that of Tourmaline ; but against this 
union most of its properties seem to militate. 
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Two different analyses of pinite have already been made 
known ; the one by Klaproth, of pinite from the Pinistollen, 
the other by Drapier, of pinite from Auvergne. They found 
it to consist of the following ingredients : 



Klaproth. 

Drappier. 

Silica, 

29>50 

46.0 

Alumina, 

63-75 

4S0 

Oxide of Iron, 

6 75 

8-5 


100 00 

90-5 


Klaproth himself seems not to have put much confidence in his 
analysis, which was made at an early period, as he has not ad- 
mitted it into his contributions. The mineralogical affinity 
which was presumed to exist between pinite and mica, having 
thus received no confirmation from chemistry, I imagined that a 
repetition of its analysis would not be superfluous. For this 
investigation, I made choice of the pinite of St Pardoux, it being 
the only kind I could procure in sufficient quantity. 

Its specific gravity w’as found = 2‘757S + 6^ R. It is assert- 
ed in almost all mineralogical works, that the pinite cannot be 
melted before the blowpipe : this assertion is founded upon the 
examination of Klaproth, made u|K>n the pinite of Pinistollen. 
I have had no opportunity of examining that variety under the 
blowpipe ; but tlic pinite of St Pardoux melts on the edges in- 
to a glass full of blisters, when thin splinters of it are presented 
to the flame, although it does not melt into a globule. 1 have 
observed in general the same reactions as those wliich liave be^n 
described by Professor Berzelius, in his Treatise on the Blow- 
pipe ; and I have only one circumstance to add, wlpch, in so 
far as regards the geological relations of pinite, seems to deserve 
some attention. The pinite, when heated in a glass phial, gives 
out water of a disagreeable eiiipyreumatic smell, wliicli instantly 
blues reddened litmus, and therefore contains ammo^iai- It 
cannot be determined wdtetber this aimnoiiia is ready formed in 
the mineral, or is rather a product of ihe decomposition of some 
animal matter contained in it : the latter, however, would seem 
to be the more probable cQnjecture. It may be observed, that 
pinite never occurs in fresh rocks, but.alw^ays, as for instance, 
in Auvergne, in a decomposed granite, upon wdiich the volcanic 
mountains of that country rest ; and upon this occasion I beg 
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leave to observe, that 1 have disc*overed a considerable quan- 
tity of ammonia in the natrolitc of Hohentwiel, and in the ppr- 
phyry-slatc itself, in which the natrolite is found in veins. (Gi/- 
berfs Annalen^ 1820, No. iv. p. 367). 

Analtfsvt.-^a. 1-49 grains of pinite in coarse pieces, were re- 
duced by ignition to 1-459 grains ; 100 parts, therefore, would 
experience a loss of 1*410. 

b. 2.5 grains of pinite, after having been reduced to an im- 
palpable powder, were mixed with 1 2.5 grains of carbonate of 
barytes, and ignited ; the mass cohered loosely, and assumed a 
green colour. When dissolved in muriatic acid, chlorine was 
evolved. Silica, scj)aratcd in the ordinary way, weighed, after 
ignition, 1*38 grains =55*200 per cent. 

c. The liquor was now precipitated by carbonate of ammo- 
nia ; the precipitate which fell down was separated by the filter, 
and well washed. The solution was then evaporated to dryness, 
and the dry mass fused. Alcohol .and a little muriatic acid were 
poured upon the fused mass, and the alcohol set on fire ; but 
there appeared nothing of a green or purple colour, a circum- 
stance by which the absence of boracic acid and lithium is 
proved. 

d. The muriate of alkali converted into a neutral sulphate, 
weighed 0*387 grains ; when dissolved in water, 0*0191 grains. 
Silica = 0*764 per cent, were left undissolved. The sulphate was 
now converted into a carbonate by means of acetate of leatl, whicli 
was dissolved in water, leaving a small residue of oxide of manga- 
nese. The solution was saturated by muriatic acid, and evapo- 
rated, in order to drive off the excess of acid. The muriatic 
salt was dissolved in a little water, and mixed with a concentrat- 
ed solution of muriate of platina. The precipitate was washed 
with a small (juantity of water. The solution w^hich passed 
ihroif^rh^the filter w'as mixed with some sulphuric acid, evapo- 
rated, and expo.sed to an intense heat. Th^ sulphate was sepa- 
rated from the metallic platina by means of water, and put aside 
for crystallization. There were formed crystals of sulphate of 
soda, which effloresced perfectly on exposure to the atmosphere, 
and weighed in this stafe, 0'022 grains. This quantity being 
deduced from the whole quantity of the salt (0*387 grains),* 
♦here leiiuin for the sulphate of }x>tash 0*365 grains. 2.5 graiiis 
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of pinite contain, therefore, 0*19735 grains of potash = 7*894! 
per cent., and 0*00964 grains of soda = 0*386 per cent. 

€. The precipitate formed by carbonate of ammonia {c) was 
dissolved in muriatic acid,* and the barytes precipitated by sul- 
phuric acid. The filtered liqdor was then evaporated, again 
dissolved in water, mixed with caustic ammonia, and quickly fil- 
tered. The filtered liquor, when evaporated, deposited alumi- 
na, which, after ignition, weighed 0*038 grains = 1.62 per cent. 
Oxalate of ammonia produced in this liquor a very slight preci- 
pitate, which could not be weighed. When boiled with carbo- 
nate of potash, no precipitate fell down. 

f The precipitate thrown down by caustic ammonia (c) was 
dissolved in muriatic acid, and boiled with an excess of caustic 
potash. The alka'iine solution was supersaturated by muriatic 
acid, and the alumina then precipitated by carbonate of ammo- 
nia. It weighed, after ignition, 0*899 grains, =23*960 per cent. 

g. The residue (in/) left undissolved by potash, was dis- 
solved in muriatic acid, l)oiIcd with nitric acid, and the iron 
thrown down by succinate of ammonia. The oxide of iron 
weighed 0*1378 grains = 5*212 per cent. 

A. The iron having been separated, the liquor was boiled 
with subcarbonate of potash, by which magnesia was precipi- 
tated, containing a quantity of oxide of manganese. It weighed, 
after ignition, 0.094 grains =3*760 per cent. 

The pinite of St Pardoux is therefore composed of 
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o 

100*406 

Search for Flvjoric Acuh—As all micas which occur in gra- 
nite, contain a quantity of fluoric acid, I thought it necessary to 
inquire whether pinite contains this acid or not. This inquiry 
was made upon a quantity weighing 1*945 grains, according to 
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the method used by Berzelius in the analyds of topaz. A very 
slij^lit precipitate was thrown down by means of muriate of lime 
and caustic ammonia, which was composed of alumina and silica. 
It was treated with sulphuric acid in a platina crucible, upofk 
which a plate had been put, which was covered with a stratum 
of wax, and bared in some places; but there appeared no traces 
of etching, when, after standing some hours upon a warm fur- 
nace, the glass had been taken off and washed. 

It would be useless to give a mincralogical formula for the 
composition of this mineral. For this purjjose its purity would 
ixxpiirc to be better ascertained than was in reality possible. 
I liavc only to observe that the quantity of oxygen in silica is 
nearly double that in the other bases together. 

The preceding analysis, I think, proves such on affinity be- 
tween the pinitc and mica, in regard to chemical composition, 
that they can no longer be considered as gencrically separate. 
The circumstance that pinitc contains no fluoric acid, cannot be 
considered as an essential difference, when it is observed that 
even those varieties of mica which occur in primitive limestones, 
contain very little of that acid, or are entirely destitute of it, 
according to the experiments of H. Hose : fluoi’ic acid oiiglit 
not therefore to be considered as an essential constituent of mica. 
It is possible that the pinitc, during the unknown alterations 
which it has evidently undergone, may have lost its original 
fluoric acid, or that this substance may have combined with an 
animal matter. 


Art. VII the Gcognostkal Phiinomcuaat the Temple of 

iSeraph, 


[“The singular phaenomcna exhibited at the Teinjde of Serapis ha%^e 
for a long period engaged •the attention of gcf)logisls. In the 
Illustrations of the lluttonian Theory (§ *^98) the following 

observations occur, from wdiich it appears that Breislac consi- 
ders tlicm as connccte^l with changes in the level of the ocean, 
while Professor Playfair views them as illustrating risings and 
sinkings of the land. 
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“Oil tlie southern coast of Italy similar facts have been ob- 
served* BreislaCj in his Topographia Fmca dellti Campania di 
Rotna, from certain appearances in the gulfs of Bujia and Naples, 
concludes, that, at the beginning of the Christian era, the level 
of the sea' was lower on that part of the coast than it is now. 
The facts which he mentions are the following : Iwio, The re- 
mains of an ancient road are now to be seen in the Gulf of Bajia, 
at a considerable distance from the land ; 2doy Some ancient 
buildings belonging to l^orlo Julio are at present covered by 
the sea; 3lio, Ten columns of granite at the foot of Monte 
Nuovo, which appear to have belonged to the Temple of the 
Nymphs, arc also nearly covered by the sea ; The ii.ivement 
of the Temple of Serapis, now somewhat lower than the high- 
water-mark, though it cannot be supposed that this edifice when 
built, was expoded to the inconvenience of having its floor fre- 
quently under water ; ,0/o, The ruins of a palace, built by Tib<i- 
rius, in the Island f)f Caprea, are now entirely covered by the sea. 

“ 'fhus it appears that the level of the sea is sinking in the 
more northern latitudes, and rising in the Meditt iranean, and it 
is evident that this cannot hapjien by tlie moiion of tiie sea itself. 
The parts of the ocean all coininunicating A^itli one another, 
cannot rise in one place and fall in another ; but, in order to 
maintain a level surface, mu^l rise ecjually, or fall ecpially, over 
the whole of its extent. If, therefore, wc place any confidence 
in the preceding observations, and they are eertainly liable to no 
objection, either from their own nature or the character of the 
observers, we must consider it as demonstrated, that the relative 
change of level has ])roccedcd from tin* (‘Icvatiori or rlepression 
of the land itself, 'fliis agrees well with the jireceding tlicorv, 
which holds, that our Continents are subject to be acted upon 
by the expansive forces of the mineral regions; that, by these 
forces, they have been actually raised up, and are sustained by 
them in their present situation. 

“ According to some other facts stated by the same ingenious 
author, it appears that, on the coast of Italy, the progress of the 
sea in ascending, or of the land in descending, has not been 
uniform during the period above mentioned, but that different 
oscillations have taken place ; so that, from about the beginning 
of the Christian era, till some time in the middle ages, the sea 
rose to be sixteen feet liighcr than at present, from M’liich height 
it has descended till it became lower than it is now, and from 
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tliat state of doprcssion it is now rising' again. Breislac infers 
this from two f:u‘fs, which he combines very ingeniously with 
the preceding; viz. the reniains of some ancient buildings, at the 
loot of Monte Niiovo, five or ssix feet above the present level of 
llie sea, in which arc f(3und the shells of some of those little ma- 
rine animals that cat into stone ; and again, the marble columns 
of tlie Tem})le of Sera])is, which are also perforated by pholades, 
to I lie height of sixteen fec’t above the ground. All these changes 
Iheislac ascribes to the niotioii of the sea itself; a supposition 
whicli, as v.'c have seen, cannot possibly be admitted, since no- 
thing can |>( rmancntly affect the level of the sea in one place, 
which docs not affect it in all places wJiatsoevci*.*' 

The interesting uccoinit of this 'remple in the fullow'ing commu- 
nication, translated from Cibthe's Morphologic, maintains, that 
the appearances are not connected citlier with a change on the 
level of the sea, or with sinkings or risings in the land, but with 
some local alterations induced hy vulcanic agency. — Iw)rr.] 


y\FT'EIl iny return from Sicily to Naples, I found much still 
remained f<»r me to oveitake, which, in the hustle of other af- 
fairs, liad been uegleeted ; and, among oilier things, tlie Temple 
of Jupiter Seraj/is iil ruzzuolo, the remaining pillars of wliich 
hc'ive long been rcmarhable, as ])resenling an inexplicable pha*- 
noiiK’Hon to the naturalist. 

We went ibitber on the 19lh of May 1787. I examined every 
thing minutely, and very soon determined with myself how the 
.ippt‘aranees were to be e\})laiued. What I then noted in my 
joiiniiil, with all lliat lias Miiee eoine to my knowledge, I shall 
here set down in due order, in reference to a very accurate en- 
graving, — Set* Plate III, 

Tht‘ situation of the 'Fcniple, oi, more properly sjieaking, of 
Us remains, is to the norlh of Puzzuolo, about 200 toises distant 
f rom the city, iinmedialely upon the shore, and about 15 feet 
above the level of the sea. • 

The building still occupies a space of 25 toises square, but 
from that are to be deducted the cells of the priests all round, 
leaving an inner court, with its colofmade, of 19 toises in extent. 
In the centre there is a circular elevation, 10 J toises in diameter, 
ascended by four steep steps, which sup]r>orted upon pillars a 
round open temjilo without cells, * 
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The number of these amounted to sixteen. Thirty-six sur- 
rounded the court, and since a statue was allotted to each, there 
must have been fifty-two of these included in this moderate space. 
Let the whole be conceived of the Corinthian order, as is proved 
by the proportions of the columns, and the cornices lying scat- 
tered about, and it will be conceived that the effect must have 
been imposing and magnificent. This must have l)een still 
heightened by the solid masses, as well as by the inner coaling, 
being all of the finest marble ; and the cells of the priests, with 
the curious chambers for purification, were all I’ound to have 
been inlaid, jiaved, and lilted in the same manner. 

All these indications, and particularly the plan of the build- 
ing, attentively considered, point rather to the third than the 
second century ; bjit we are no longer able |p pronoiiijce any 
opinion grounded on the architectural ornaments, wdiicli would 
licre prove most decisive. 

Yet more uncertain is the period when the Temjdc was buried 
under volcanic ashes, and other ejected mattiT. We shall, how- 
ever, give an account, in reference to the engraving, of what is 
still to be seen, as well as what may legitimately be inferred to 
have existed. 

The first figure is a transverse section of the Temple*, while 
entire. The four high columns stood in the middle cjf the court 
in front of the sanctuary ; I'arthcr behind is seen the court, with 
its colonnade; and, last of all, the chambers of tlie priests. 

It is not wonderful that the Temple came to be choked un 
at some uncertain ])eriod of the middle ages. Let any one take 
the plan of the Campi IMilegriei, and obseive crater on crater, 
and the continual Succession of elevation and depressiem, and he 
will easily be convinced that the ground here lias never been at 
rest. The Temple is only an hour and a half’s distance from 
Monte Nuovo, which, in September 1538, ascended to the height 
of 1000 feet, and only half an hour from the Solfatara, which is 
still in activity. 

The middle figure represents the cells of the priests, covered 
by the thick showers of ashes, which thus form swells or hil- 
locks, while the open court is only filled to a certain depth. 
There would thus be formed a hoDow in the centre, only twelve 
feet elevated above the former level, out of w hicli those of the 
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centre columns that remained standing, and perhaps also the 
up^Hsr part of the colonnade, would be seen projecting, 

'rhe stream which was conducted into the Temple for purifi- 
catioYi, to which the gutters and pipes since dug out, and the 
singularly cut marble slabs, bear sufficient testimony, and which 
still flows past at no great distance, being obstructed, would 
form a small lake, which may be supposed to have risen to the 
height of five feet, and to have washed the columns of the por- 
tico to this extent. 

In this water was generated a kind of muscle, of the genus 
Pholas, which perforated the Grecian Cipolin marble all round, 
and quite upon a level with the water. 

It is unknown how long this treasure remained concealed. It 
is probable the walls became covered with bushes, and, indeed, 
the whole country is so full of ruins, that the few projecting co- 
lumns w'ould scarcely attract notice. 

At last, howx'ver, some modern architects made here an ac- 
ceptable discovery. The water was led off, and an excavation 
undertaken ; not to restore this ancient monument, but rather 
to use it as a quarry, and the marble was actually employed in 
building Caserta, which was begun in 1752. 

This is the reason why there are so few regular remains to 
be seen ; and hence the three columns standing on the cleared 
pavement particularly arrest the attention. These, to the height 
of 12 feet from the ground, are seen quite free and entire; and 
tlje next 5 feet in ascent is what has been perforated by the 
muscles before alluded to. On more minute Inspection, the 
depth of the holes thus excavated has been found to be 4 inches ; 
and tlie remaining shells have been extracted quite perfect. 

Since the excavations for the purpose of obtaining building 
•materials were discontinued, these ruins appear to have under- 
gone aio^farthcr change ; for, in a work, intituled Antichita 
(li Puzzuolo,'’^ in folio, with plates, published witliout a date, 
but dedicated to Ferdinand IV., on his marriage with Caroline 
of Austria, 1768, the state of the ruins is represented in the 
fifteenth plate, very nearly as we found them, and as exhi- 
bited in a drawing by Verschaffelt, 1790, which is preserved in 
the Library of the Archduke at Weimar. 
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The important work, Voyage Piitoresque ou Description 
des Royaumes de Naples et do Sicile,’’’ contains also an account 
of tills Temple, in the Seeond Part. ^J'lie text is valuable, and 
imparts much varied inrormatioiu though leading to no result. 
There are figures opposite page IfiT, drawn from hasty sketches, 
and arbitrarily finished to please the eye, but yet not far from 
the truth. 

Less praise can be bestowvtl on the restoration attempted at 
page 172. of the same work. It is only, as is indeed confessed by 
the editors, a pliantasticai theatrical decoration, much too exten- 
sive and colossal, since the wdiole of this sacred edifice, as indi- 
cated by the dimensions, was executed in very moderate pro- 
portions, although adorned to superfluity. 

Any one may be convinced of this from the ground-plan, gi- 
ven in the sixteenth plate of the Aiuichita di Puzziiolo, and 
wliich is copied at tlK* ITOth page of the Voyage Pittoresque. 

From all this it appears, that there is here a good field open- 
ed for the exertions for an intelligent and experienced architect. 
A more accurate measurement tliaii we are able to give, by 
revising the ground-plan, according to the data furnished in the 
works above cited, — a niinuie survey of the scattered ruins, — a 
critical judgment of the style which might determine the jieriotl 
of its erection, — and a restoration of the whole, and of its parts, 
according to the rules of art, and in the taste of the period in 
which the edifice was reared, are jirohlems which yet remain to 
be solved. 

The labours of the antiquary would thus he facilitated, who, 
on his part, would have to ascertain the kind of worship here 
practised. It must have been bloody, for there ar ; still iron- 
rings in the pavement, to wliich the animals were tied; «and for 
carrying off the blood, there are gutters all round ; nay, there 
is even found in the centre of the middle elevation, sfmilar 
opening, through ^hich the bkxid might be conveyed away. All 
this appears to us to point to a late'* period, of a mystt‘rious and 
dark idolatry. 

I now return to the main |x>int, viz. the holes of the shell-fish 
or Pholas,w'liicli are indisputably to be ascribed to animals of this 
genus. How they reached that height, and have only perfo- 
raled, a certain portion round the columns, may be gathered 
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fvom the explanation of the plate ^ven above. It is local, and 
sets tfie matter in a clear light, by the simplest means, and vriH 
certainly meet with approbation from all candid inquirers into 
nature. , ^ 

The difficulty here seems, as is often the case, to proceed 
a false suppositiem. The columns, it is said, are perforated by 
mussels of the genus Phoias, which exist only in the sea : the 
sea, therefore, it is inferred, must have risen to this height, and 
encircled the columns. 

Such a conclusion requires only to be reversed ; and we must 
infer, that, because the effects of these animals are here found 
more than 30 feet above the level of the sea, and a temporary 
lake can be shown to have existed, these mussels, of whatever 
species, must have been capaMeof subsisting in fresh water, or at 
least in water impregnated with salt by volcanic ashes. And 
here, I pronounce in general, without hesitation, that an expla- 
nation, supported by new exj^ericnce, is worthy of considera- 
tion. 

On the contrary, let the Mediterranean be supposed^ in the 
dark period of priestcraft and knight-errantry, to have been 
elevated 30 feet above its former level, what changes must not 
the whole of its shores have undergone ? • How many bays en- 
larged, — how many tracts of country desolated, — how many ha- 
vens destroyed ! And besides, the water must have remained 
for a considerable period at this elevation ; and yet, in no chro- 
nicle, ill the history of no Prince, nor town, nor church, nor 
cloister, is tliere the sliglitest mention of sucli an occurrence, 
although accounts and traditions are nowhere entirely wanting 
in any of the centuries subsequent to the fall of the Roman 
Empire. 

• Here we may be interrupted by the question, What are you 
disputing about ? And with whom ? Has any one ever maintain- 
ed that such a commotion of the sea toqk place since the 
Christian JBra ? No, it belongs to a more early period, per- 
haps even to the Poetic Ages. 

So be it. We give in willingly, since we have no wish to en- 
gage in a war of words ;• it is enough for us, that a Temple, 
built in the third century, can never thus have been inundatefd^ 
by the sea. 
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And therefore, I shall only, in reference to the engravingt 
fPL III.) resume what has been advanced, and subjoin a few 
remarks. Both in the upper and undermost figure, a is the level 
cif the sea, and b tlie elevation of the Temple above it 

The centre figure represents the views we entertain. The 
line c indicates the filling up of the court of the Temple, which 
became afterwards the bottom of the lake ; and d the height at 
which the water stood in it. Between these two points the 
mussels took up their abode. The mound formed above and 
around the Temple, at the jxsriod of its being overwhelmed, 
is denoted by e ; and the columns and walls in the transverse 
section of the terrain are traced by dotted lines. 

In the under figure, where the cleared spaces arc seen, the 
perforated part marked by dots, corresponds to the former lake 
r, d, and sets our explanation in a clear {x>int of view. We have 
only to remark, that the exterior mason-work of the Temple 
will not be found so ojK^n as it is represented, for the sake of 
confenmity, but is covered with rubbish, since the excavation 
was continued only so long as it answered the purpose for which 
it was begun. 

Were it necessary for me to add any thing more, it would be 
to give the reasons why I have not come forward with this ex- 
planation long ago. In this, as in other instances, I liad con- 
vinced myself, and did not feel called upon, in this cavilling 
world, to undertake to convince others. When I published my 
Travels in Italy, I omitted this part of my Journal, because 
such a detail appeared to me unsuited to that work ; and there, 
also,, the matter was merely noticed, and illustrated by a few 
strokes of the pen. 

But lately two circumstances have combined to induce me to 
make this disclosure, and to furnish me with the means of doing 
so. An equally friendly as expert architect, drew, after my 
digbt hints, these parallel figures, which set the matter in a clear 
light, without any laboured explanation, and which, as tliey 
have been veiy neatly engraved by Schwerdtgeburlh, will give 
satisfaction to all the friends of science. 

I was also excited by the Impe, that Von Hof might take 
notice of the present case, in his invaluable work, by which he 
saves the intelligent inquirer so many unnecessary questions,, in- 
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vestigations, inductions, and answers* He diffidently separatea 
the problematical parts, and wishes a less desperate explanatioa 
than the elevation of the Mediterranean for such an insignifi- 
cant purpose. Let the present Essay, then, be first dedicated 
to this worthy man, with the reservation of being allowed, on 
other and more important occasions, without bias, to express 
the thanks which are due for his great and comprehensive un- 
dertaking. 


Aviry\\l,’—Earperiments (yti the ApjiUcation of Professor Dos^ 
heremcr^'s recent Discovery^ to Endiometry By Edward 
Turner, M. D., Fellow of the Royal College of Physicians, 
and Lecturer on Chemistry, Edinburgh. (Communicated by 
the Author.) • 

Having observed with equal pleasure and surprise the sin- 
gular property of spongy platinum, recently discovered by Pro- 
fessor Da?bcreiner, it occurred to me to investigate whether this 
discovery was to afford simply an amusing experiment, or to 
confer a benefit on science, by the addition of a new agent in 
analytical chemistry. My preliminary trials were flattering, and 
I therefore resolved to enter on the investigation with all pos^ 
siblc regard to accuracy. 

Pure platiiuiui was dissolved in the usual way, and precipi- 
tated by a solution of sabaininoniac ; the yellow precipitate, on 
being ignited, gave metallic platinum in the form of a delicate 
porous mass. When a jet of hydrogen-gas was thrown upon 
this mass, it became instantly red hot, and in a few seconds the 
heat was so intense as to inflame the hydrogen.^ The effect was 
greatly augmented, by throwing a jet of oxygen upon the pla- 
U:inum at the same time. A most intense white heat was then 
prodi^pc^, accompanied by vivid combustion of the hydrogen, 
forming a splendid and striking experiment. • 

If the platinum be brought in contact with a mixture com- 
posed of two volumes of hydrogen to one of oxygen, instantaneous 
action ensues; the metal becomes red hot, and an explosion follows. 

* Read before the Royal Society of Edinburgh, on the Sth of April and 

• vf May 1614. 
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Of course, it would be hazardous in the extreme to try this est-' 
periment on a considerable quantity of gas. The explosion does 
n&t occur immediately on the introduction of the metal into the 
mixed gases ; the combination takes place at first silently and 
gradually, though rapidly ; the metal is in conseijuence heated, 
then becomes dull red, at last passes to bright redness, and at 
the same moment the remainder of the gases unites with an ex- 
plosion. This succession is commonly so rapid as to escape ob- 
servation, but I shall afterwards relate an experiment which 
shows the order distinctly. It hence appears that the platinum 
differs somewhat in its mode of action from electricity ; the lat- 
ter agent causes the whole mass of gases to unite at once, and 
an explosion is the necessary consequence ; whereas the plati- 
num causes them to explode, not by its primary action, but 
through means of the heat disengaged by that action. Thus, 
although platinum, in its state of greatest activity, will general- 
ly cause an explosion, when brought in contact with Jth cubic 
inch of a very pure explosive mixture ; yet, if the quantity he 
still less, there is no explosion, since, before heat enough is de- 
Teloped for this effect, the whole gas is consumed. 

When spongy platinum is put into a mixture of hydrogen 
and atmospheric air, a copious dew condenses on the surface of 
the mercury, and this effect was observable, even when the hy- 
drogen bore a small proportion to the whole quantity of gas 
operated on. Several very interesting points of inquiry were 
suggested by this fact ; but, before proceeding to their investi- 
gation, I found it necessary to avoid certain inconveniencics at- 
tached to the employment of spongy platinum, as prepared by 
the ordinary process. Its delicac^^. for instance, is such, that it 
c^ten falls ta joieces from tlm pressure necessary to pass it under 
the mercury; or, at all events, its porous texture is so much in- 
jured from this cause, as to render its action irregula-. Ano<- 
ther serious objection to its employment in this state, is the fa- 
cility with which the mercury acts upon it, particularly when 
heated. I observed this fact in a very marked manner^ on the 
following occasion. I had warmed the platinum gently with the 
view of increasing its energy ; but it was no sooner plunged un- 
der the mercury than an amalgam formed, which sunk instant- 
Ik to the bottom of the trough. On driving off the mercury by 
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heat, I obtained the platinum in a very altered condition ; for it 
was firm^ and had contracted to at least one-half of its fornler 
volume. For these reasons, I had recourse to the balis pro- 
posed by Professor Dmbereiner. J mixed together spongy pla^ 
tinum and pipe-clay, in different proportions, and, by the addi- 
tion of a little water, made a set eff Jballs, about the size of a pea. 
As the activity of spongy platinum is in some way connected 
with its porous texture, 1 endeavoured to bring the balls as 
nearly into a similar condition as possible. With this intention, 
a little powdered saUammooiac was mixed with the platinum and 
pipe-clay, and when the Imlls had become dry, they were cau- 
tiously ignited at the flame of a spirit-lamp. The sal-ammoniac 
escaping from all parts of the ball, gaye it a degree of porosity 
which was very favourable to its action. Iti this way twelve 
different balls were formed, the exact composition of which 
f subjoin. 

Platina. Pipe^ilay. 

1. consists of S grains, 1 grain. 


2. 

4 

.1 


3. 

3 

1 


4. 

4 

2 


5. 

4 

4 


43 . 

2 

4 


7. 

2 

6 


8. 

1 

5 

Silica 

9. 

0*25 

0-5 

1.25 

10 . 

05 

1 5 

3 

11. 

0-25 

2.0 

1 

12. 

0-25 

2.0 

1-5 


Siliceous earth was added to the four last, since the pipe-clay 
ulone made the mass too tenacious. I found that any of the four 
;first balls, the weakest of which contained §ds its weight of pla- 
tinuin, might be very well substituted for the pure spongy metilfl. 
Freshly ignited, and allowed to cool, they became red when a jet of 
hydrogen was thrown upon them, and the gas Itself then took fire. 
Put in contact with a mixture of two measures of hydrogen to one 
of oxygen, they became red, and an explosion followed, though 
not quite so rapidly as when spongy ^atinum was used. For ex- 
ample, when I put the ball No. S. in 1*5 cubic inch of the explo- 
■sive mixture, a dense dew formed on the mercury ; rapid diihii-* 
nation succeeded, and in one or two seconds a dull light ap^ 
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pear(»d, which passed rapidly to vivid redness; but by this time 
dll the gas was consumed; With ball No. 3., the same results 
were obtained. Had I operated in these cases on a larger quan- 
tity of gas, tl^re must have been an explo^on. To prove this^ 
No. 4. was put in 4 cubic inches of the explosive mixture; absorp- 
tion with dense watery vapour first appeared : in two or three 
seconds the ball became dull red, and passed rapidly, but during 
an appreciable space of tiiwj, to vivid redness, at which moment 
an explosion happened. The activity of these balls is greatly 
increased by heating them gently ; I have known No. 4. in that 
case inflame an explosive mixture of less than half a cubic 
inch. 

The balls No. S, 6, 7, and 8., though not so powerful as the 
preceding, acted, heverthcless, with considerable energy. I put 
No. 8., for example, in four cubical inches of the explosive mix- 
ture, expecting only a silent action ; to my surprise it became 
red, and caused an explosion. Nor would I venture to put 
Nos. 9^ 10, and 11. in contact with much of the explosive mix- 
ture, for tliey act with an energy by no means to be expect- 
ed from the small quantity of platinum present. No. 12. was 
put into a half cubical inch of the explosive mixture : a very 
sluggish action ensued, but in tlie space of five minutes the gases 
were completely condensed. 

These ex|)€riinents will convey a distinct idea of the extra- 
ordinary power of platinum, in causing tlie combination of oxy- 
gen and hydrogen gases, even when the quantity of metal piC- 
sent does not exceed one quarte** of a grain, and that made up 
into a ball with fourteen times its weight of foreign matter. It is 
necessary to mention, that the gases I used in these experiments 
were of great purity, quite dry, and mixed in the exact propor- 
tion to form water. The oxygen was carefully prepared from 
dry chlorate of potash, and received over mercury. I prepared 
the hydrogen from zinc and dilute sulphuric acid, and collected 
it in a gas-holder over water. Successive portions of it were 
drawn off when required, and dried over mercury by fused pot- 
ash. In the more delicate experiments 1 always ascertained its 
purity, and made due correction for the air ;t contained. If 
the gases are not mixed in the proper proportion to form water, 
■JL silent but rapid combination is produced. I have never had any 



Tkeberetnef^^'i recent ISieco^r^ to Em^^tmttry, 1 ,€| 

Wfdosion when one volume of hydrqgen wae mixed wkh faur^ 
oxygen, nmr when one of oxygen wee ^^dded to four of hydro- 
gen. Atmospheric air and hydrogen may be mixed in any jpro- 
/portion without danger of explosion. 

The ball itself suffers no chemical diango; at' least 1 have 
used the same one in fifty difierent experiments, without obser- 
ving the least diminution of its energy. Its activity does indiid 
diminish after repeated use, if not ignited during the experi- 
ments, but is completely restored by heating the ball to rednesi^ 
The method I pursued in all the succeeding experimental, was 
to throw the flame of an oil or spirit lamp upon the ball^ by 
means of a blowpipe, so as to keep it intensely hot for the eqpace 
df one minute, after which it was allowed to sink to the tempe- 
rature of the room before being used. Sometimes, however, it 
was necessary to plunge the ball through mercury while strong- 
ly lieated, and this occasionally destroyed its action most com- 
pletely ; though its energy was restored by keeping it for a few 
minutes in the strongest heat of the blowpipe. 1 have some^ 
times observed Uie energy of an active ball so completely de- 
stroyed by passing it through mercury, that it did not produce 
the slightest effect in a highly explosive mixture. 

Eleven volumes of atmospheric air were mixed with one vo- 
lume of hydrogen. An electric spark was passed through one 
portion of the mixture, and the ball No. 3. brought in contact 
witli another. Detonation occurred in the first case, and in the 
^cond, diminution of the volume of gas, with deposition of wcu 
ter. A strong charge of electricity was passed through a mix- 
ture, composed of 13 air to 1 hydrogen, without any detona- 
tion ; whereas the balls, Nos. 3. and 5., afterwards caused im- 
^ mediate diminution. Repeated strong charges from a Leyden 
jar were sent through a mixture of 15 air to 1 hydrogen, with- 
out any detonation, while balls Nos. 3. and 5. acted instantly:. 
A mixture, composed of 19 air to 1 hydrogen, was not at all 
influenced by electricity ; Hut balls Nos. 3. and 7. caused for- 
mation of water, as did No. 8. when warm. Tlie ball No. 3. 
was put into a mixture, composed of 1 volume of hydrogen to 
4 of air : an abundant deposition of water followed ; and in one 
minute after the entrance of the ball, the residual gas was trans« 
lerred into a eudiometer and electrified, but without axrf deto- 
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nation. The very same occurred in a mixture of 5 air to 1 hy* 
drogen. Ball No. S. had a distinct action in mixtures of 30 and 
40 air to 1 of hydrogen. 

It is then apparent from these experiments, that the plati-* 
num balls caused the formation of water, when a strong electri-^ 
cal charge did not do so. It appears, too, that the balls acted 
so powerfully in a mixture of air and hydrogen, that electricity^ 
afterwards employed, had no effect. The platinum is likewise 
shown to act with great velocity; for, after the short space of one 
minute, so large a quantity of hydrogen had disappeared, that the 
residual gas was not explosive. I have, within a few days, seen 
a short article by Professor Gmelin of Tubingen, published in 
a recent Number of the A^itudes de Chwiie et de Physique^ in 
which be states, that a mixture of air and hydrogen, after it 
had been acted on by platinum, still contained so much hydro- 
gen as to detonate from the electric spark. He concludes, 
therefore, and justly, were his exjwiments correct, that platU 
num cannot be employed in cudiometry. He docs not mention 
how he operated, and therefore I cannot perceive the source of 
his error, 

I now proceeded to inquire, whether the exact quantity of 
hydrogen was indicated by die action of platinum. 

In a mixture of 5 air to 1 hydrogen the diminution oc* 
casioned by an active ball indicated within a fraction the quan- 
tity of hydrogen present ; and in a .mixture of 9 air to 1 hy- 
drogen the quantity of the latter was again correctly indicated. 

These experiments wore performed once and again with simi- 
lar results.’ 

*In mixtures of 13 air to 1 hydrogen, 15 to 1, 17 to 1, and 
19 to 1, the quantity of hydrogen was very accurately indica- 
ted, and the brilliancy of the mercury round the ball was in 
each case sullied by the formation of dew. 

I mixed 6 volumes of hydrogen with 500 of air, or in the 
exact proportion of 1 : 100. The ball No. 2., gently warm- 
ed, was put into 180 volumes of this mixture, which, of 
course, contained 1.8 of hydrogen. In half an hour there was 
diminution of 3 volumes, which indicates the presence of 
2 hydrogen. 
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The ball No. S., gently warmed, was put into 186 volumes of 
the same mixture, containing of course 1.86 hydvegra. In thxe^ 
quarters of an hour there was a diminution at S.8, which ilidU 
cates the presence of exactly 1.86 hydrogen. 

No. S. gently warmed, was put into 13S volumes of the same 
mixture, containing 1.3 volumes of hydrogen. In three qiuuPr 
ters of an hour there was a diminution of S.5, which indieiKtea 
1.6 hydrogen. « 

These experiments were made in a tube of 0.4 inch interna^ 
diameter, divided into deci^millilitres, with such accuracy, that 
I could measure to within one quarter of a deci-millilitre, or the 
650th of a cubic inch In a tube of such small diameter, a 
much longer time is requisite for perfect action than in a~ more 
capacious vessel, since in a jar of 1.3 inch dlhmeter, the effect 
is quite complete in five minutes. In all such experiments as 
die preceding, where great nicety of observation is necessary, 
the thermometer was always observed, and due correction mad^ 
for the least difference. The duration of the experiments was 
not considerable enough to render barometrical observations 
4’equisite, more particularly as I drew no inference from single 
experiments. I think it then fair to conclude, that hydrogen 
may be defcctwl in atmospheric air by platinum, when it does 
not exceed j^,^tliof the whole volume ; it follows too, if my 
experiments arc not in fault, and I took all possible care to avoid 
error, that even the quantity of hydrogen under such circiim- 
stilnces is exactly indicated. 

A mixture of 6 volumes of oxygen to I hydrogen was fired 
by electricity, and a platinum ball was brouglu in contact with 
the residue, but occasioned no diminution. 

, A mixture of 8 volumes of oxygen to 1 hydrogen was fired 
by electricity. The residue was not at all diminished by pla- 
tinum. 

A mixture of 9 volunjes of oxygen to 1 of hydrogen was fired 
by electricity. The diminution was quite to the sufficient ex- 
tent, nor had platinum any effect upon the residue. 

In a mixture of 11 parts of oxygen with 1 of hydrogen, elec- 
tricity occasioned only a feeble detonation, attended with par- 
tial decrease of volume, but a platinum ball caused formation of' 
water in the residue. 
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A mixture of 13 oxygen to 1 hydrogen was acted on by 
eteetrieity and platinum, just as in the preceding case. 

* A mixture of 15 vdumes of oxygen and 1 hydrogen waa 
electrified, unthout either detonation or decrease in volume*. 
The ball No. 2. then caused a diminution, which indicated the 
^Xact quantity of hydrogen. 

These results with respect to the influence of electricity cor- 
respond exactly with the •experiments of MM. de Humboldt 
iand Gay Lussac, detailed in the Journal de Physique for 1805, 

I made various mixtures of oxygen and hydrogen, in which 
the latter was ^Vth, j’gth, ^'^th, of the whole mass, 

and in all these cases ball No. 2. caused a diminution, which 
indicated the quantity of hydrogen with much accuracy. In the 
two last experiments the ball was slightly warmed. 

7 volumes of hydrogen were mixed with 700 volumes of 
oxygen, being the exact proportion of 1 : 100. The ball No. 2. 
gently warm, was put into 138 volumes of this mixture. The 
process wms conducted in a capacious jar; the gases were care- 
fully transferred into the graduated tube at the end of 10 mi- 
nutes, and the diminution was 3 volumes. Hence 2 volumes of 
hydrogen were indicated, w'hiJe 1.38 were present. 

Ball No. 2. was put into 186 volumes of the same mixture, 
which was allowed to remain in the graduated tube for half an 
hour, when the diminution amounted to 4 volumes. 2.6 vo- 
lumes of hydrogen were therefore indicated, while only 1.86 
were present. * 

Though there is a very slight error of observation in both 
these experiments, we may nevertheless safely infer that hydro- 
gen may be detected in oxygen gas, and its quantity ascertained 
with accuracy by platinum, when it does not exceed ^^^jth of 
the whole volume. To detect any unforeseen source of error, I 
performed the following experiment. No. 2. gently warm, was 
put into 187.6 volumes of atmospheric air, dried by fused pot- 
ash, and was left there three-quarters of an hour ; after this in- 
terval the air measured 189, which is 187.5 + 1.6 the space oc- 
cupied by the ball. I had ascertained, by some preliminary 
trials, that platinum, though strongly heated, could not cause 
the combination of oxygen and nitrogen, as electricity does ; and 
this is confirmed by the foregoing experiment. It shows, too, 
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that the atmospheric air contains either no hydrogen^ or so rery 
small a quantity as not to be rendered visible by die aedon of 
platinum. 

Different portions of oxygen were added to hydrogen 
and the electric spark passed through the mixtures. When 9 
volumes of hydrogen were mixed with 1 of oxygen, electriritj 
occasioned detonation ; but when they were mixed in the~ pro* 
portion of 11 to 1, a strong charge from a Leyden*jar caused 
neither detonation nor diminution. Platinum, however, caused 
immediate formation of water, and the quantity of oxygen Iras 
indicated by the diminution. 

I mixed 3 volumes of oxygen with 300 of hydrogen gas, with 
which. a platinum-ball had been in contact for some hours. The 
ball No. 2 , recently ignited, but quite cold,* was put into 115! 
volumes of this mixture. In half an hour there was a diminu- 
tion of 4 volumes, which indicates the presence of 1.3 oxygen, 
while 1.1 was the quantity present. The same ball was put into 
154 volumes of the same mixture. In half an hour there was a 
diminution of 5.5 volumes, which indicates 1 .8 oxygen, while 
1.5 was the quantity present. 

From these experiments, it is apparent that the presence of 
hydrogen gas in oxygen or atmospheric air, or of oxygen gas 
in hydrogen, may be detected, and the exact quantity of either 
indicated by the action of platinum. It is clear, likewise, that 
analytical chemistry has hitherto possessed no agent of equal 
delicacy fi)r these gases, and, therefore, that platinum may be 
used with great advantage in cudiometry. 

To put this conclusion to the test of experiment, I now pro- 
ceeded to an analysis of atmospheric air. A jar full of the air 
.of my apartment was dried over mercury, and deprived of car- 
bonic ^acid by fused potash ; known quantities of‘ this air, mixed 
with hydrogen, were cx|3osed to the action of an active platinum- 
ball. 

• 

1st Exp. The result was 21.8 of Oxygen per cent* 

8d Exp. 22.3 

8d Exp. 21.7 • 

The two first w^cre performed in the narrow graduated tube, 
«nd lasted half an hour ; the third was conducted in a capacious’ 
jar, and was over in five minutes. 



1*08 Br Turner’s ExperimenU m ilie Application tif 

The large quantity of oxygen indicated by these experiments 
surprised me much, and 1 was at a loss to conjecture whether 
this arose from the quantity of oxygen in the atmosphere being 
^tually greater than was generally supposed, or whether there 
was not some source of error common to all the three experi- 
ments. It occurred to me, that the oxygen of the air contained 
in the hydrogen, as impurity, might perhaps be made to com- 
bine with a portion of hydrogen during the experiment, and 
thus occasion a greater diminution than there really ought to 
have been. It will be readily inferred from some preceding ex- 
periments that this did occur. I was not, however, aware of the 
circumstance on the present occasion, for this analysis was made 
prior to the experiments to which I allude*. Acting upon this 
supposition, I left an active ball during the night in contact 
with the hydrogen which I intended to use on the following 
day:. I now made six experiments with great care, allowing the 
action to go on at one time in the graduated tube, at another 
in a capacious jar. In the latter case the diminution had at- 
tained its maximum in five or ten minutes, while half an hour 
was necessary in the former. The residue was dried by fused 
potash before being measured, and due correction made fojf 
change of temperature. 


Exp. 1. indicated 20.3 per cent, of Oxygen. 

Kxp. 2. 

20.3 

Exp. 3. 

20.7 

Exp. 4. 

21.0 

Kxp. 5. 

21.3 

Exp. 0. 

2l 7 


The mean of these six experiments is 20.88, so that we may 
safely assume 21 to be the correct number, which agrees very 
accurately with our best analy ses upon this subject. 

The action of platinum affords a neat and expeditious irethod 
of ascertaining the purity of hydrogen or oxygen. It is easy, 
too, to prepare nitrogen of great purity, by adding just sufficient 
hydrogen to combine with all the oxygen of a known quantity 
of air, and putting a platinum-ball into the mixture. 


* To put this beyond a doubt, a platinum-ball was put into a known quantity 
ef hydrogen* It did at first occasion a slight diminution of volume, proportionate 
to the quantity of air present, but afterwards had no farther action on the gas. 
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It appeared to me at a very early period of this investigatioir, 
that spongy platinum might be expected to produce the com- 
position and decomposition of gases, whenever the electric spark 
succeeded in doing ‘so. Professor Dmbereiner had himself fotindv 
that mixtures of carburetted hydrogen and carbonic oxide with 
oxygen gas were made to combine by this agent. MM. Du- 
long et Thcnard have observed/ that, in a mixture of hydnv 
gen and nitrous gas, spongy platinum occasioned the decompow 
sition of the latter, with formation of water and ammonia ; and 
that it acted likewise on a mixture of hydrogen and nitroua 
oxide. My friend Mr Blundell, a most intelligent and promis- 
ing student of this University, has likewise noticed some interest- 
ing facts of the same nature. He finds that platinum causes 
hydrogen to unite with chlorine, and with l^ie elements of eu- 
chlorine gas ; and has likewise observed other facts of a similar 
nature. In a few observations, read some weeks ago before the 
Royal Medical Society, I suggested the probability that the 
same agent would make iodine and hydrogen combine; and 
though I have not myself had leisure to examine this subject 
with care, yet Mr Blundell informs me he has succeeded in 
forming hydriodic acid in this way. 

Several of these experiments I have myself repeated, and 
found perfectly correct. My attention, however, was chiefly 
directed to the action of platinum on mixtures of oxygen with 
olefiant gas, with coal gas, and with carbonic oxide. Notwith- 
standing the ingenious researches of Dr Henry, a method of se- 
parating hydrogen, light carburetted hydrogen, and carbonic 
oxide, from one another, is still a great desideratum in analyti- 
cal chemistry ; and I entertained some hope that platinum might 
prove useful in this point of view. My attempts to apply it to 
^he analysis of these gases have failed, but as I have examined 
this swbject with considerable care, it may not be uninteresting 
to relate some of the experiments. • 

A jet of coal-gas, procured from the city gas-pipes, was 
thrown upon freshly ignited spongy platinum. At the first 
moment a particle of the metal became luminous, but the light 
disappeared on the instant, nor have I been able, upon any sub- 
sequent occasion, to reproduce the same phenomenon, though . 
platinum freshly reduced, and in a state of great activity, waa 
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employed for the purpose. A jet of ooaUgas and oxygen from 
separate vessels thrown upon six)ngy platinum, without the 
least luminous appearance whatever ; but if the metal be first 
strongly heated before the blowpipe, and a jet of coal-gas be 
thrown upon it immediately after alt light has disappeared, the 
platinum quickly becomes red, and will continue so for any 
length of time. A vivid light is emitted, but the gas itself is 
not enflamed. This result would, a priori^ be expected, be- 
cause the heat necessary t6 inflame an explosive mixture of coal 
gas and atmospherical air, is greater than the white heat of solid 
bodies. 

Coal-gas was mixed with rather more than twice its volume 
of oxygen. 1 heated a piece of spongy platinum to vivid red- 
ness; put it quickly on a little basin of platinum-foil, floating 
on the mercury, and covered it with a jar full of the explosive 
mixture. Watery vapour condensed on the surface of tlie mer- 
cury, the platinum became red, and rapid diminution followed : 
the redness, however, speedily disappeared, and the progress of 
the operation was arrested long before either gas was consumed. 
The platinum was left two hours after this in contact with the 
residue, but did not cause any marked reduction of its volume. 
The carbonic acid was absorbed by fused potash, and the remain- 
der detonated strongly with the electric spark. This experiment 
was several times repeated with a similar result. It is curious 
that the process was in each case so quickly interrupted, for it 
IS obvious that heat enough would be generated for its ctmtinu- 
ation. The cause is to be sought in the atmosphere of carbonic 
acid gas, which, as it forms, collects around the platinum, and 
thus prevents art' adequate supply of the explosive mixture from 
reaching the metal, till its temperature has fallen below the 
point at which the combination can go on. I heated the balls 
Na 1. and 2. in a similar manner, and covered them^witli a 
jar full of the explosive mixture of coal-gas and oxygen. Ra- 
pid action ensued, without any «visible redness ; the process 
ceased when much of the mixture remained, and after the car- 
bonic acid bad been absorbed by potash, a spark of electricity 
exploded the residue. 

A mixture of coal-gas and oxygen was divided into three por- ' 
tions. Pure spongy platinum was put into one portion, and 
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the balls No. 1. and 3. into the others, all being cold: no irniiie^- 
diate action ensued, and the diminution after twelve hours wet 
very slight ; traces of carbonic acid were discoverable by lime-wa- 
ter, which shows that some chemical cliange had been joccasaonect 
The experiment was repeated, with this difference (mly, that the 
mixtures were heated to near the boiling point of mercuryy 
The diminution was now greater than before, and mojre ou'be^ 
nic acid had formed, but the residue was still explosive. 

Coal-gas and hydrogen were mixed in various proportions^ 
and to each mixture sufficient oxygen was added for comply 
combustion. 

When the coal-gas was to the hydrogen as 3 : 1, No. 2. had no 
immediate action, at common temperatures ; but if ignited be- 
fore the blowpipe, and then plunged rapidly into the mixture^ 
just after it had ceased to be red, an immediate diminution of 
volume followed, and the ball became luminous. 

When the coal-gas and hydrogen were as 3 : 1, the ball No. & 
acted precisely as in the preceding experiment. The same oc- 
curred when the gases were as 3 : 3. When they were in the 
proportion of 3 : 3, and the ball was heated so as just to be borne 
on the hand, a rapid diminution of volume succeeded, withoul 
emission of light. The ball likewise acted, though with far less 
energy, when cold. 

When the coal-gas and liydrogeii were as 1 : 2, the ball act* • 
ed nearly in the same manner as befoi’e, though with more 
energy. 

In all those experiments there was copious production of car- 
bonic acid, but the residue still contained an explosive mixture.. 
The coal-gas, as obtained from the pipes, always contains some 
carbonic acid, which, of course, was previously removed by poi- 
tesh. 

Olegant gas, carefully prepared and well dried, was mixed 
with tliree times its volume of oxygen. Spongy platinum, as 
well as the balls, had hardly ^ny action upon this mixture,, when- 
cold or gently warm. Heated to near the boiling point of 
mercury, a partial action succeeded, with production of carbonic 
acid. A platinum ball lieated to vivid redness^ before the 
blowpipe, and then introduced quickly into the mixture ; it act- 
ed with energy, for there was on the instant a copious produo* 
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■lion of water and carbonic acid, but still the re»due contained 
acme explosive mixture. 

Olefiant gas and hydrogen were mixed in various proportions', 
and supplied with sufficient oxygen for complete combustion. 

When the hydrogen bore a small proportion to the olefiant 
gas, a platinum-ball or the pure metal had no more effect than 
when no hydrogen was present. 

When equal parts of these gases were present, a platinum 
ball had very little efiect when cold, but if introduced when 
heated till it could he barely held in the hand, it caused a. copi- 
ous deposite of dew, with rapid diminution of volume. The 
residue was explosive. 

A cold platinum-ball had very little effect when the olefiant 
gas was to the hydrogen as 1 : but if gently warm it acted vi- 
gorously, and I have thus obtained even the entire consump- 
lion of the inflammable mixture, though this efiect cannot be 
relied on. 

A platinum-ball, strongly heated, was put into a similar mix- 
ture, containing olefiant gas and hydrogen in the proportion 
of 1 : 3. It caused a dense deposite of dew at the moment of 
its introduction, became red hot, and set fire to the mixture, 
which exploded with great violence. 

Carbonic oxide gas was made the subject of similar experi- 
ments. A platinum-ball was put intb a mixture composed of 
equal parts of this gas and oxygen, without any immediate effect : 
some diminution had taken place in the course of a few minutes, 
which was not much greater in twenty-four hours. A little car- 
bonic acid had been formed, however, on the absorption of 
which, the residlial gas was found strongly explosive. Pure 
spongy platinum acted in a similar manner. Balls No. 1. and 
2. were brought in contact with different portions of a similar 
mixture, soon after tliey had ceased to be red hot. ^l^apid di- 
minution succeeded, and carbonic acid was formed abundant- 
ly^ but the residual gas was still explosive. 

Spongy platinum was made red hot, and immediately after 
ceasing to be luminous, was covered by a jar of a similar mix- 
ture. The redness quickly reappeared, and the moment it did 
so, the gas exploded. Sir H. Davy has shown that a mixture, 
of carbonic oxide and oxygen is inflamed by a heat considerably 
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louver than is required by an explodve mixture of oxygen and 
hydrogen gases, a fact with which the preceding experiment eii^ 
tirely oorresponda 

Mixtures of carbonic oride, hydrogen, and oxygen, were 
made in different proportions, and brought in contact with pla- 
tinum at variouif' temperaturea The mults of these experi- 
ments, however, are so nearly analogous to those already rdhu 
ted, that I need not give them in detail. Small quantities of 
hydrogen are not rendered obvious by the platinum ; and the 
whole of an explosive mixture is not consumed, unless the hy- 
drogen bear a large proportion to the carbonic oxide, and the 
ball be heated. 

It apjiears from these experiments, that platinum can give us 
no aid in separating thes^ different gases from one another. 
They shew, however, one very singular fact, namely, that great 
as the power of platinum is in effecting the combination of oxy- 
gen and hydrogen, the presence of certmn gases has a very ex- 
traordinary influence, in diminishing that power. This obser- 
vation has naturally led me to inquire into the causes which in- 
fluence the action of platinum an inquiry intimately connect- 
ed with the direct object of this paper, but which I have under- 
taken, not only on that account, but likewise with the design of 
drawing a parallel between platinum and electricity, relative to 
their action on explosive mixtures. 

(To be concluded in next Number^,) 


Aet. IX.— i^the Colossal Ray or ShigUe; tsAth an Ac^ 
count of the Capture of one^ at PorURoyalj Jamaica^ where 
ft is known under the name of Sea-Devtl ; By A. Lamokt, 
Esq. Lieutenant 91st Regiment. 

Several of the species of the genus Raia are remarkable, on 
account of their vast size and strength. They occur principal- 
ly in the Tn^pical Seas, one species only being known as an in- 
habitant of the European Seas, viz. the Ray of Fabroni, a na- 

• We regret that want of room oldigcs us to delay, until neit Number, the 
cnnd part of this interesting Memoir of Dr Turner. 
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tive of the Mediterranean, which attains a breadth of 12" feet 
Labat describes a monstrous skate, observed by the Negroes of 
Guadaloupe, as being 13 feet 8 inches broad, and about 10 
from the snovit to the insertion of the tail, which was 16 feet 
long, and 20 inches broad at its insertion, making the total 
length 25 feet The flesh, he says, was not eaten by Euro^ 
pcans, but was salted by the Negroes. The monster named 
Manta, and said to suflbc'itc the pearl-fishers, is probably the 
asunde, or a similar animal. The Raia Banksiana, found in the 
West Indian seas. Sir Joseph Banks informs us, is sometimes so 
large, that it requires seven pair of oxen to drag it along the 
ground. A species of llay^ probably the Banksiana, was lately 
killed on the coast of America, the capture of which is thus 
described by Mr Mitchell of New-York, in a letter to the Pre- 
sident of the New-York Lyceum of Natural History. 

“ On the 9th day of September 1823, returned from a 
cruise off Delaware Bay the fishing smack Una. She had 
sailed about three weeks before from New-York, for the express^ 
purpose of catching an enormous fish, wliich had been reported 
to frequent the ocean a few leagues beyond Cape Henlopcn. 
The adventurers In this bold enterprise have been successful. 
The creature is one of the huge individuals of the family of 
Raia, or, perhaps, may be erected, from its novelty and pecu- 
liarity, into a new genus, between the Squalus and the AcU 
penser. Its strength was such, that after the body had been 
penetrated by two strong and well-formed gigs of the best 
tempered iron, the shank of one of them was broken off*, and 
the other singularly bent The Iwat containing the fishermen 
was connected, after the deadly instrument hod taken hold, with 
the wounded inhabitant of the deep, by a strong warp or line.- 
The celerity with which the fish swam could only be coinpared 
to that of the harpooned whale, dragging the boat after it with 
such speed, as to cause a wave to iTise on each side of the fur- 
row in which he moved, several feet higher than the boat itself. 
7he weight of the fish after death was such, that three pair of 
oxen, one horse, and twenty-two meD,.all pulling together, with 
the surge of the Atlantic wave to help, could not convey it far to , 
the dry beach. It was estimated from this (a probable esti- 
mate) to equal four tons and a half, or perhaps five tons. The 
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liisse was enormous ; for the distance from the extremity of one 
wing or pectoral fin to the other^ expanded like the wing of an 
eagle, measures 1 8 feet ; over the extremity o£ the back, and, 
on the right Hue of the belly, 16 feet ; the distance from the 
snout to the end of the tail, 1 4* feet ; length of the tail 4 feet ; 
width of the mouth 2 feet 9 inches. The operation of combat 
and killing lasted nine hours. The achievement was witnessed 
by crowds of citizens on the shores^ of New Jersey and Dela« 
ware, and by the persons on board the flotilla of vessels in the 
bay and ofiing. During the scuffle, the wings, side-flaps, or vast 
alated fins of the monster, lashed the sea with such vehemence, 
that the spray rose to the height of 30 feet, and rained around 
to the distance of 50 feet.” 

In the month of February last, the following interesting ac- 
count of the capture of the colossal skate or ray was sent to me 
by my former jiupil Lieutenant Lament of the 91st llegimefit. 

The first appearance of an animal of this species, since 1 
have been here (about 18 months) was about two months ago, 
when I was called out to the beach by some of the inhabitants, 
whom I found, on going there, to be assembled in great numbers, 
to see what they called the Sea Devil, I confess my curiosity was 
not less excited than theirs, when I saw floating close to the sur- 
face of the water, about 20 yards from me, a large mass of living 
substance, of a dark colour, but of the shape and size of which 
1 could not, at the time, form any proper idea, it being so very 
different from any thing I had ever before seen or heard of, 
farther than that I supposed it to have been many times the size 
of what I now believe it was. No time was lost in setting out in 
]iursuit of him, with harpoons, &c. ; and it was not long before 
he was come up with, and struck with one of the har|3oons ; when 
he made. oft‘'with great velocity, towing the boat after him. As 
he seemed to incline chiefly to the surface of •the water, 6 or 7 
more harpoons were (with the assistance of several canoes that 
had come up) successively plunged into him, and all the boats 
made fast to each other, which he was obliged to pull after him, 
with several people in each. Such, however, was the great 
strength of this animal, that, after being fast, in the manner I 
have described, for upwards of 4 hours, and taking the boat& out 
to sea attached to him, to a distance of about 10 miles from the 

H 2 . 
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harbour, and having been |)ierced with so many woiindsi he was 
still able to defy every effort to bring him in. It had now got 
late, and was dark, and an attempt was niaile to' force him np 
hear enough to get another large harpoon int<^ him : this was 
no so(»ner done, than he darled off*; and, by an almost iiiuic 
countable auil seemingly eon’, ul'-lvc efforf, in a inoinenl broke 
loose from all his letters, earrying away with him 8 or 10 har- 
poons and pikes, and leavipo* every one staving at his neighbour 
in speechless aslonishment, confounded at tlic power of an ani- 
mal which c(iiild tluis snatch himself from tliem at a time wlien 
lIu'Y conceived him almost completely in their po^^e^. 

‘‘ Since then, stane of these animals have occasionally beer* 
beard of at a distance from ibe harbour ; and, a few days ago, 
in eoniing over fr^in Fort Augusta, with another goiitlenmn, we 
fell in witli one of them, which allowed us to get so luar him 
that it was determined to set out the next morning* to look I’or 
him. We did so; and look with u-. several large harpoon.^, 
muskets, pikes, &c. determined, if it v/erc possible, to bring 
him in. He was descried, about 8 o'clock , near Green wicli, t('- 
wards the top of the liarlH>iir, as usual floating near the surface, 
and moving slowly about. Having allowed the l)«)at to get very- 
close to him, he was struck with a harpoon, whici) thrown 
at him in a most dexterous manner by Lieutenant St John, of 
the Royal Artillery. lie immediately set out towards the mouth 
of the harbour, towing the boat after him with such velocity 
that it could not })C overtaken by any of the others : after 
going in this way for near an hour, he turned l ack, which en- 
abled the other boats to lay hold ; and four of them were tied, 
one after the other, to the one in vvhich lie was harjiooned, with 
four or five people in each of them. Ry this means we lioped 
to tire him out the sooner. In about an hour and a half after 
he was first struck, a favourable opportunity offering, 11 large 
five-pointed harphon, made fast to a very heavy staff*, w^as tbrow^n 
at him with such an elevation thaY it should fall upon him w^ilh 
the whole weight of the weapon. This having been as well di- 
rected as the first, was lodged nearly in the middle of Ins back. 
The struggle he made at this lime let get away was truly tre- 
mendous, — jdunging in the midst of the boats, — darling from 
thc'l)oltom to the surface alternately. — dashing the water and 
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Ibaiii on every side of liim, — and rolling round and round to 
extricate himself from the pole. This might be considered as lea- 
ving given him the coup de grace,, although, at sliort intervals 
afterwards, he was struck with two more har})oonsj and several 
musket-balls were fired into him. Still he was able to sel out again, 
taking the four boats after him, which ho carried along with the 
greatest ease. Havhig gone in this way for some lime, he cat)ie 
to a stop, and laid himself to the bolt/)m, when, will i all the lines 
that W'ere attaehed to him, it was tpiite im}K)ssible to move iiim. 
All expedients w'ere nearly beginning to fail, when it was ]iro- 
po«ed to slacken tlie lines, which being done, had the desired i l- 
fect, and he again set out. Having thus got hiiu from ihi* 
ground, inch by inch was gained uptri hi'u, till he was got iieai 
the sill face, when he was struck with t-.vo large pikes. Ho now 
got rather fiiinl ; and the Ixiats clnsii g va\ him on every ride, the 
combat became general with pike^', miisi.ets, and every weapon 
we liad. In fact, to such a piuli were all excited on the occa- 
sion, that, had a cool spectator seen the affray, he would un- 
doubtedly have imagined that it was his ,'fuhlc uVcf/raiy hiumM' 
that we had got amongst us. He Mas now U>\ved ashore, being 
about 5 hours since he was first struck. This it reijulred all tlu' 
J)oats to do, and then hut very slowly. His afipeaianoe now 
shewed the extraordinary tenacity of life of Mhich this animal 
must he possessed, as his whole body ivas literally a heap oi 
wound.-., many of which wore through and dinmgh, and lie va-- 
nftt yet (juile dead, '^rhis circumstance, mjiIi his great strength, 
is the cause of tlu‘ name which lia'^ been given him by lliefisher- 
meii here, as they have never been able to suct;eed in taking one 
of them, and were firmly of <»j/mion that if was iinp<issible to do 
so, 

“ Tl.ih monster is of llie flat-fish kind. On mca.'^uremeiit , 
it was f6und to l>e in length and breadth nearly the .same, about 
fifteen feet, and in deptli from three to foiiT* feet. It liad lh(‘ 
appearance of having no heaS, as there was no prominence at its 
mouth : on the contrary, its exterior margin formed, as it Mens 
I he segment of a circle, M’ith its arc towards the aniinars bod \, 
and opening into a large Vavity of about tuo feet and a half in 
width, without teeth, into which a man went Avilh so much 
that I do not exaggerate Mlien I say, that another niiglit *have 



118 Mr Lament’s Account of a Colossal Ray or Skate. 

done so at the same time. On each side of the mouth projected 
a mass of cartilaginous substance like horns^ about a fixjt and a 
half long, and capable of meeting before the mouth. These feelers 
moved about a great deal in swimming, and are j)robably of 
use in feeding. On looking on this animal as it lay on the 
ground with its back upwards, it might be said to be nearly of 
equal dimensions on every side, with the exception of the two 
lateral extremities, extending to a point about four feet from 
the body, and a tail about five feet long, four and a half inches 
in diameter at the root, and tapering to a point. Above the 
root of the tail was the dorsal fin, and on each side of it a flat 
and flabby substance lying close to the body, of the appearance 
of fins. There were no other distinct fins, and its sole propel- 
ling power seemed to be its two lateral extremities, which be- 
come very flat and thin towards the point. As it shows these 
much in swimming, it gives a spectator an extraordinary idea 
of its size, as, when imperfectly seen, the conclusion natural- 
ly is, if the breadth is so great, how much greater must the 
length be. This animal was a fejn^lcy and viviparous. On 
opening it, a young one, about 20 pounds weight, was taken out, 
perfectly formed, and which has been preserved. Wishing to 
know what it fed upon, I saw the stomach opened, which was 
round, about eight inches in diameter, and (juite empty. It was 
closely studded over with circular spots of a muscular sub- 
stance. Under the stomach was a long bag, with transverse 
muscular layers from end to end, and which contained nothing 
but some slime and gravel. This muscular appearance of the 
digestive organs 'woidd lead one to suppose, that it fed upon 
other fish, as is the general opinion here, though its having no 
teeth docs not support that idea. Its weight was so great that 
it was impossible to ascertain it at the time ; but some idea may 
be formed of it, when I assure you, that it was with difficulty 
that forty men, with two lines attached to it, could drag it along 
the ground. Its bones were soft, and, with the exception of the 
jaw-bones, could be cut with a knife. One ridge of bone ran 
from the mouth to the middle of the back, where it was met 
by another running transversely, from the extremities of which 
there were two larger ones converging towards the t^il.” 
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AiiT. X . — Mean of 'Twelve Mentha' Meteordo^eA ObaeroeU 
tkma in the years 1832-3, made at Paramatta, New South 
Wades. By Uis Excellency Sir Thomas Bbi'sbahe, X.C.'B* 
F.R.S. M.W.S. &c. 
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low'esc, 29,60 

lowest. 

35 

1,092 

mean, 

74 

mean, 30,05 ' 

mean, 

53,5 

m 

( 

highest, 

106 

highest, 30,30 

highest, 

100 


February, 

lowest, 

58 

lowest, 29,78 

lowest, 

24 

5,861 

( 

mean, 

73 

mean, 30,12 

mean, 

49 


( 

highest, 

97 

highest, 30,25 

highest, 

78 


March, . '■< 

lowest, 

49,5 

lowest, 29,62 

lowest, 

24 

6,660 

•. t 

mean. 

68,5 

mean, 29,91 

mean, 

40 

( 

higliest. 

98 

highest, 30,45 

highest, 

48 


April, . -J 

lowest. 

49,5 

Ipwest, 29,77 

lowest, 

12 

7,815 

( 

mean, 

60 

mean, 30,15 

mean, 

33 

f 

highest. 

74 

highest, 30,44 

highest, 

74 


May, . -J 

lowest, 

40 

lowest, 29,60 

lowest, 

88 

0,556 

1 

mean. 

59 • 

mean, 30,05 

mean. 

44 

. _ 


(Zero) of the Hygrometer the greatest damp ; 100^ the greatest drought ^ ele- 
vation of Barometer 62 feet above the level of the sea. , 
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on aeveral Mattes of' Iron found in the 
Eastern Cordillera qf the Andes. By Mariano dr Rivero 
of Santa de Bogota, and J. B. Boossingault. Com- 
municated by the Authors to Mr Heolano. (PI. IV.) 

On our arrival at Santa Rosa, a village on the road from 
Pamplona to Bogota, we iVere told that an iron mine bad been 
discovered in its vicinity, and that a specimen of the mineral was 
serving as an anvil to a blacksmith. On inspection, we were agree- 
ably surprised to find that this specimen possessed all the characters 
of meteoric iron. This mass of iron was found upon the hill of 
Tocavita, at the distance of a quarter of a Sj)anish league to the 
east of the village, on Easter Saturday of the year 1810, by 
Mr Cecilia Corredor, a native of the said place. We went to 
examine the hill, where we still saw the cavity which was made 
at the time the mass was taken out, and which, when found, was 
nearly buried, and only visible to the extent of a few inches. 
The formation of the hill of Tocavita belongs, like that of Santa 
Rosa, to a secondary sandstone, and is observed to a consider-* 
able extent. The latitude of Santa Rosa is 5° 40' N., and the 
longitude 76*^ 40' W. of Paris ; its height above the level of the 
sea is S744 metres. 

The inhabitants joined in getting this mass to the village, 
where it was deposited at the town-house for seven years ; and 
seven years after that, till our arrival, it was used by the black- 
smith. This iron contains cavities, but we have found no vitri- 
fied traces in th«^m; it is malleable, and can be cut; its struc- 
ture is granular, its lustre of a silver-white, and the specific gra- 
vity 7.3. The weight of this mass was much exaggerated by 
our informants; but, judging from its diameter, notwithstpnding 
the irregularity of the surface, it will be found that its volume 
is nearly 102 cubic decimetres, and consequently its weight must 
approach 76 myriogrammes. (One myriogramme is the weight 
of 21 lb. 11 ounces 12 adarmes and 3 grains Spanish.) 

A fact worthy of notice is, that, nearly at the same time when 
this mass was found, other pieces were met with on the same 


* Translated from the Spanish. 
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hill, and in the neighbourhood of Santa Rosa, in various dircc« 
tions. It seems they are scattered about abundantly, as, during 
our short stay there, we fell in with a considerable numl^er of 
them. To convince ourselves of the identity of this iron, ^itH 
such as other travellers describe, we had but to examine it che- 
mically, and the following are the details of our analysis. 

Analysis of the mass Irini weighing 75 myriogrammes. 

1.28 grains were dissolved in nitric acid. The solution was 
rapid, and left but a small residue, evaporated almost to dry- 
ness, so as to oxidise the ir<m ; water was added afterwards, to 
jirecipitate it with ammonia ; and the pret'ipitated oxide t)f iron 
was separated, iiltered, and washed in hot water. The ammo- 
nial liquor was sufficiently tinged with green and azure colours. 
With the prussiate of potash it precipitates abundantly, and is 
of a white slightly greenish colour, indicating the ammonia to 
have been coloured by nickel, «and not by copper. To this so- 
lution of ammonia, after half its ejuantity was evaporated, caus- 
tic potash was added, and, to make certain of the entire decom- 
lX)sition of the double salts of ammonia and nickel, the evapora- 
tion was carried on to dryness ; to the residue, water was added ; 
and the oxide of nickel procured, after being washed and cal- 
cined, weighed 0.14. To find the nickel that might have re- 
mained with the oxide of iron, precipitated by the nitric solu- 
tion, this tixide, still moist, was dissolved in the pyro-1 igneous 
arid ; the solution was evaporated, and the residue, tried with 
the proper cautions, was filtered, and to the filtered liquor car- 
bonate of potash was added, forming a precipitate slightly white ; 
it w as boiled, and calcined, weighing 0.01, and proved to be oxide 
of nickel. No traces of cobalt or manganese could be fliscovered 
in the smallest jxjssible quantity ; and the results w'ere, oxide of' 
iroii,Tl»17; oxide of nickel, 0.15. 

100 part-s gave. Iron, 91.51 * 

•- Nickel, 8.59 

We proceeded in the same manner with the other specimens, 
and give herewith the results. And first, of the mass, weighing 
681 grammes (graTnos)^ found in 1810 near Santa Rosa. This 
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iron is malleable, hard to cut, its lustre is silver-white, its grain 
as fine as that of steel, forges rather indifiercntly, and is brittle 


when heated; its specific gravity is 7.6. 

7.1 8 grains gave Oxide of Iron, 9.46 

Oxide of Nicke], 0.75 

Residue insoluble in Nitric Acid, 0.02 

100 parts gave, Iron, • 91.23 

Nickel, - 8.21 

Residue, - 0.28 


The residue is insoluble in the nitric acid, and is hardly acted 
upon by the nitro-inuriatic acid even in a state of ebullition. It 
seems to be composed of nickel and iron, and perhaps may con- 
tain a little chrome. 

Another mass,^ weighing 561 grammes, also found near Santa 
Rosa in the year 1810, is of a jwrous structure, malleable, very 
hard to file, with the metallic silver lustre, and its grain similar 
to that of fused steel. 

1 .98 grains gave Oxide of Iron, 2.62 

Oxide of Nickel, 0. 1 6 

100 parts. Iron, - - 91.76 

Nickel, . - 6.36 

We have traced the nickel in many other specimens, which 
were found with the preceding about the same lime, in the vi- 
cinity of Santa Rosa; the largest weighed 145 grammes. But it 
is not only in the neighbourhex^d of Santa Rosa that iron has 
been met with in a metallic state. We shall therefore still 
mention two masses, which were disajvcred at some distance 
from the 8alt-mine of Zipaquird, at a spot named llasgata. The 
one belongs to Mr Gcronimus Torres ; it weighs 41 kiliogratn- 
mes, is without traces of cavities, very malleable, of a structure 
composed of very minute planes, yielding with difficulty to the 
file, of a metallic lustre, and having its specific gravity 7.6. 

4 grains gave Oxide of Iron, 5.23 
Oxide of Nickel, 0.40 
100 parts gave Iron, 90.76 
Nickel, - 7.87 

The other mass weighs 22 kiliogrammes, is very porous, almost 
spheroidal, a very malleable iron, of a foliated texture, and its , 
silvery lustre gives it the aspect of certain irons, glossed with 
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white. When trying to find mckel, it acemed to contain 7 to 8 
|ier cent. 

Zipaquirk, in the limits of which these last masses were found, 
is in Lat. 4^ 6T N., and Long. ?©» 33' W. of Paris. Its eleval 
tion above the level of the sea is £650 metres 


Art. X,IL-^Absiract of a Report on the State of the Elm 
Trees m St James's and Hyde Paries, Drawn up at the 
request of Lord Sidney, the Hanger, for the Treasury,* by 
W. S. Macleay, Esq. A. M. F. L. S. &c. &c. 

f The following remarks compose the substance of a Report on the 
State of the Elm Trees in St James’s and (Jyde Parks, which 
was lately drawn up at the request of Lord Sidney the Ranger, 
in order to be presented to the Treasury. As it is possible tliat 
some of your readers may have trees affected in a similar manner, 
perhaps a communication on the subject may not be deemed 
unworthy of a place in the pages of the Edinburgh Philosophi- 
cal Journal. I have the honour to be, drc. 

To Professor Jameson. W. S. Macleay.] 

ibo little attention has hitherto been paid to the causes of dis- 
ease in trees, that few persons ever think of attributing it to any 
other origin than one entirely vegetable, or, in other words, to 
the constitution of the plant itself. Yet, in every case, perhaps, 
where the disease is infectious, and particularly where it is con- 
fined in a plantation or forest to the individuals of one species 
of tree, we may reckon with certainty on its pmceeding from the 
attacks of some insect. Every tree, nay, indeed, every plant 
seems to have one or more species of insect destined by Nature 
to featl on it ; and when, from the combination of various causes 
(such, for instance, as the weakness of vegetation in a particular 
air or soil, inattention to the evil at the proper time for effec- 
tually checking it, &c.), the number of insects which attack trees 

* Mr Rivero, in his original memoir, chooses to name these masses * Problema- 
tical Irons,* at the same time firoving them to be meteorical ; and undoubtedly 
thf^ dilTer in no essential respect from those we have seen, and possess, from Tu- 
cuman, in the iirovincc of Buenos Ayres, from Mexico, Brazil, tod many other 
places. — Htuland, 
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becomes increased beyond its due limit, we must either apply 
the axe without scruple to the seat of the disease, or make up 
our minds to submit to the utter destruction of our plantations. 

Almost all timber-eating insects arc comprised in three orders, 
viz. Coleoptera, or beetles ; I^gpidoptera, or moths, butterflies, 
&c. ; and Hymenoptera, or bees, wasps, &c. All these in their 
youngest state are worms or larva*, and it is while in this stage 
of their life that they copimit the direct injury to the trees, 
either by gnawing off the bark, or by devouring the wood. 'Flu* 
cooftmunication of the disease to other trees is j)eriodieal ; for 
when the above mentioned worms or larva* arrive at their per- 
fect and winged state, the mischief committed by them dimily 
is comparatively trifling, and, in fact, generally results, not so 
much front their voracity, as from their attempts to extricate 
themselves, and to arrive at the external air, or from their en- 
deavours to commit their eggs to a pro|)er nidus. Hut as they 
are now winged, and capable of dejjositing myriads of eggs, the 
germs of as many devouring larva*, the dise.ise is thus dispersed 
throughout the neighbourhood of the tree originally infected. 
If, however, it be, in this their perfect state, that the insects are 
most formidable, having attained the jK>wer of projtagating the* 
disease, it is als(» from an accurate knowletlge of tlu tn while in 
this state, that we can alone derive any hope of being able t<> 
counteract their mischief. 

The first thing, indeed, to be done in all such cases is, to a.s. 
certain the species of perfect insect which occasions the disease, 
n he experienced naturalist is able from this exauiination of the 
worm or larva which he finds devouring the wood, not only to 
ascertain the order and family, but often the genus, and even 
the species of winged insect which has producetl it; and having 
determined the genus or species, it becomes an easy matter to 
know the season of its appearance. None of these timber-eating 
insects remain in their perfect or winged state tinxmghout the 
year, and rarely for hiore than eight weeks. AVc* may thcrefoi e 
easily ascertain the proper time for cutting down those trees 
which arc so much infected with larvae as to aflbrd no hope of 
saving them ; for it would obviously be the height of impru- 
dence not to seize the only opiiortunity of preventing the annual 



m St Jamei:s and Hyde Parks. 18 ^ 

WUpersiaii of the disease, by destroying the brood of larva while 
yet in the tree. 

As soon as metamorphosis has taken place, as soon as the 
u iiiged insect lias made its appearance, the mischief for the ei> 
r.ning year is done. Not only is time thus lost^ afid more trees 
ineviiably destroyed, but the future eradication of the disease is 
lenderod much more difficult. 

We may also derive anolher advantage from asexTtaining the 
lialiils oi* that particular insect which causes the disease, and Uic 
of its appearance ; for it is often thus possible, by timely 
measures, ev( n in })huv.s where the perfect insect is prevalent, to 
]>reveut any (lc|K)silion of eggs in such wood as may have re- 
mained sound. At all events, the devastation committed by 
tliese animals is at times so great, that it is cjearly worth while 
to make experiments to olwiate it ; although it is difficult to 
conei'ive how such experiments can ever be made philosophically 
hy jicrsons who do not in the first instance make themselves* ac- 
(|unintcd with the natural history of that particular species of 
destructive insect wliich may have occasioned the mischief. 

Of* the evil which is mentioned above in general terms, St 
James’s and Hyde Parks afford us at present too many examples, 
'rile clm-trccs in both, and particularly in St James'^s Park, are 
rapidly disapjxjaring, and unless decisive measures be soon taken 
lo resist the jirogress of the contagion, we must not only expect 
every tree of this species lo be destroyed in the Parks, but may 
have to regret the dissemination of the evil throughout the vici- 
nity of Londun. 

Ill St James’s Park, which has more particularly been subject 
Ui my examination, there arc several specicfSs of beetle to be 
found attacking the elms. That species, however, which occa^ 
sions all the havoc which we have now to lament in the Mall 
and Bi/d-Cage Walk, is the HyUsvnus destiriLctor of Fabricius, 
or Scolytus destructor of LatreilJe, an insect of w^hich the history 
is briefly as follows. , 

A small beetle, with its head rather covered with hair, having 
a ])olished black thorax, and brown wing-cases, may be seen in 
numbers running over tjie trunks of the elms from the end of 
March lo the first days of July, but principally about the end 
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of May or commencement of June. It may then be seen enter- 
ing into boles, vfkh which the bark appears perforated as though 
with a gimlet. It insinuates itself into these holes, or into the 
crevices of the bark, for the purpose of depositing its eggs. On 
Stripjnng off a piece of the loo^ bark, we may easily at any 
season understand how the barking of trees is effected by these 
minute animals, for the surface of the wood thus exposed pre- 
iwnts to the view innumerable impressions, which may be com* 
pared to impressions or casts of large and broad scolopen- 
drasi. 

The middle or body of this singular impression * marks the 
path of the perfect female insect, while employed in laying her 
eggs, which is to her, as to most other winged insects, the im- 
mediate forerunnear of death. From this tubular path, however, 
in which she deposits her eggs, the larvae, which are hatched 
from these eggs, in the shape of little white apod worms, pro- 
ceed nearly at right angles, eating their way in parallel smaller 
tubes, which, lying dose to each other, effectually serve to se- 
parate the bark from the tree. The larvae remain feeding in 
the tree, generally between the bark and the wood, throughout 
the winter season. About the commencement of spring they as- 
sume the pupa or nymph state, and, before the end of this sea- 
son, the bark of an infected tree begins to appear as if all its 
crevices were full of a very fine saw-dust. The last change of 
the insect takes place ; and bring now winged, it tries to arrive 
at the external air, for the purpose of propagating its species, ard 
laying its eggs in other trees. Each hole which now appears as 
if made with a gimlet, marks the exit of a perfect insect. In 
the first instance,* the voracity of the larvae, and, in the second, 
the endeavours of the perfect insects to liberate themselves from 
the wood, particularly when such attempts arc made by almost 
infinite numbers, soon occasion the bark to fall in largo pieces. 
The consequence js, that the new leaves only make their appear- 
ance to wither, and the tree perishes. 

The early entomologists, little acquainted with metamor- 


* ImpreRnotis of a similar natuiv, when mad^ on the wood by insects of a 
neighbouring genus, have given rise to such trivial names as typographvB^ miar^m 
graphusy &c. with which the entomologist is so familiar in the genus SostrichuB. 
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phosis, on finding the perfect Hylesinus destructor (k Scciyte of 
Geoffroy), on dead or dying trees, erroneously considered tfaeif ' 
disease to be the cause, and not to be the effect of the insect's ap^ 
{learance. Hence the habHat of this species, in many of tto< 
older entomological works is said to be rotten wo6d^ The abs* 
surdity of tiiis notion will, however, be obvious, on the slightest 
investigation of the evil, in its earlier stages. It is, for instance^ 
allowed on all hands, that the tree perishes by being barked ; 
and the mere inspection of any of the trees so barked, will suf. 
ficiently shew that the mischief is effected in the manner above 
stated. In order to prove that experienced naturalists are now 
aware of the true cause of such vegetable diseases, it may be 
sufficient for me to cite, from the third volume of M. Cuvier’s 
Regne Animal, the prefatory remarks of M. ^Latreille on the 
whole family of insects to which the Hylesinus destructor bes* 
longs : “ Les Xylophages vivent presque tous dans le bois ; 
les larves percent ou y creusent des sillons cn divers sens ; et 
lorsqu’elles sont Ires abondantes dans une foret, particuliere* 
ment dans celles de pins et de sapns, elles font pdrir en peu 
d’annees, une grande quantite d’arbres, ou les mettent hors d’etat 
d’etre employes utilement dans les arts.” 

On a review of the above remarks, it seems, in the first place, 
advisable for those persons who have elm trees in the state of 
those in the Parks, to inspect them twice every year, first, in sum- 
mer, when the perfect insect is on wing ; and, secondly, in win- 
ter, when those trees which are much infected ought to be cut 
down. Such trees ought, if posrible, to be burned with the lar- 
vo.' in them, or if this be not convenient, they should immediate- 
ly be subjected to such heat or fumigations as* may destroy the 
larvae, which at this season are near the surface, and therefore, 
not so difficult to kill. To rest content with having cut down 
the trte, witliout destroying the larvae, or even removing the 
trunks from the vicinity of the sound wood, is, in reality, to do 
no good at all. • 

It may also be recommended, that no more elm-trees be^ du- 
ring the continuation of the disease, planted in places where it 
is prevalent. The Hylesinus destructor is peculiar to the elm, 
and was in all probability introduced into the Parks, with some 
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of the young elms which have lately been planted in different 
parts of them. The other spedcs of trees, in these places of 
public resort, seem, on the whole, to be very free from disease ; 
^ut in planting, and particularly in ornamental planting, it may 
be well to bear in mind, that indigenous trees are much more 
.subject to the attacks of our indigenous insects, than those which 
are not natives of this country. 

With respect to those trees which are in an unsound state, 
it is very difficult to point' out a cure for them. When the iiv- 
sects attack the branches, these ought obviously to be examined, 
and if infected, ought, as soon as possible, to be lopped off, and 
burnt. I scarcely know, however, what to propose, for the pre. 
servation of those trees, of which the trunks are infected. Per- 
haps it may be of use to cover over, in the month of March, with 
a mixture of tar and train oil, to a certain height from the ground, 
all such trees as it may be thought proper to attempt to save. 
I venture to recommend this coating of tar, not only by way of 
experiment, as protecting the trunks from the access of the per. 
feet insects, but for the purpose of filling those little round holes, 
which, it is easy in summer for an accurate observer to perceive, 
afford peculiar facilities for the communication of the disease. 

To those persons who, being unacquainted with natural his- 
tory, may therefore be dis|)osed to neglect the power of these 
insects, because they are individually minute, and who totally 
overlook the consequences of their being almost infinite in num- 
ber, I have only to remark, that they may judge from what 
these animals have already done in the Parks, how much mis- 
.chief they are capable of effecting. In the year 1780, an in- 
sect*, of the sa.ne natural family as the Hyksinvs destructor, 
made its appearance in the pine-forests of the Hartz, and was 
neglected. In the year 1783, whole forests bad disappeared, 
and, for want of fuel, an end was nearly put to the miping ope- 
rations of that extensive range of country. At the present mo- 
ment, also, the iFrench Government is in alarm at the devasta- 
tion committed in their arsenals, by an insect well known to na- 
turalists, under the name of Itynexylon navole. About ten 
years ago, the principal naval engineer at Toulon, M. de Ccri- 
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»ier, who happened to be conversant with entomology, discov^ 
ed this insect in the dock-yards, and recommended certain {wef 
cautions to be taken for the preservation of the timber thei^p 
lodged. The French Government objected to the expenoe re^ 
quisite for obviating an evil, of which, as yet, they had no eat* 
perience ; and now, when perhaps it is too late, the minister of 
Marine has determined to follow M. dc Cerisier's advice. It 
is fri«n such instances that we percei /e the truth of an observe** 
tion made by a French academician, while alluding to the de- 
vastation which such insects may occasion : L‘’histoLre de ces 
animoux merite d'etre connu, a rtuson de son extreme import- 
ance, de tous les grands proprietaires et surtout par les inspec- 
teurs generaux de nos forets ; dies ont aussi leurs insectes de^ 
structeurs, ct ils verroieiit combien de causes* qui dans le prin<« 
cipe ne fixent au moment Tattention peuvent par negligence 
devenir funestes a retat." 

April 18^4. 


Art. XIII . — Analysis of* Cinnamon-stone from CeyUm* By 
Dr C. G. Gmelin of Tubingen. Communicated by the 
Author. 

rp .... 

A HF composition of this mineral has afforded a subject of in- 
quiry to Lampadius and Klaproth. The former thought he 
had detected in it a considerable quantity of zirconia and potash ; 
but the analysis was conducted in so defective a manner, and 
the results arc so contradictory to the first principles of cho* 
mistry, that it is impossible to believe the investigation had been 
conducted by Fampadius himself. Klaproth, whose name will 
never become extinct in chemistry and mineralogy, found the 
Mlowin^ results : Silica, 38.80; Lime, 31.25 ; Alumina, 81 .SO; 
Oxide of Iron, 6.50 ; loss, 2.25 ; (Beitrdgey vol. v. p. 148.) It 
was proved by this analysis, that Cinnamon-stone is very nearly 
allied in composition to Garnet ; and Professor Mobs has joined 
it to that genus under the name of Prismatic Garnet. Tbft>ugh 
the liberality of Mr Hculaiid, I obtained a specimen of cinnn- 
mon-stone, the genuineness of which is placed beyond all doiibt, 
by its possessing all the external characters of that mineral, 
VOL. XT. NO. 81. JULY 1884. 
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Smcili {kirticles of a green colour were imbedded lu it^ wliicli' 
werf found to consist of phosphate of lime, witli some carbonate* 

The phenomena of eiiinamon-stone, subjected to the action of 
the blowpipe, were found to be the same as those described by 
Berzelius in his treatise on that instrument. Its specific gra^- 
vity was = 3'783 ; temp. + 10 B. ; 0.778 grains were only 
employed to ascertain it, and hence it is probably too high. 

a, 1.535 grains of cinnamon-stone, in coarse pieces, left, after 
ignition, 1.530 gr. r 100 parts therefore would lose 0.326.^ 

4. 3.117 grains of the mineral very finely poM’dered, were 
mixed with five times its weight of carbonate of barytes, and 
ignited. The mass after ignition was ](x>sely coherent, and of 
a greenish grey colour. It was dissolved in muriatic acid, and 
the solution evaporated to dryness in a water-batli, by a very 
gentle heat. The silica weighed after ignition 1.247 grains, 
= 40.006 per cent. 

c. The liquor was then diluted with a large quantity of water, 
tlie barytes removed by sulphuric acid, and the sulphate of 
barytes well washed upon the filter with boiling water. The 
liquor was now concentrated by evaporation, by which gyp- 
sum was separated, which, after being washed upon the filter 
w'ith cold water, and ignited, weighed 1.945 gr. == 25.919 per 
cent, of lime. This gypsum w’as converted into carbonate of 
lime, by boiling it with a solution of subcarlK>nate of potash. 
The carbonate was entirely dissolved in muriatic acid with ef- 
fervescence, and the salt thus formed had all the characters of 
muriate of lime. 

d. The gypsum having been removed, the liquor was preci- 
pitated by caustic ammonia, and quickly filtered. The lime 
still contained in it was thrown down by oxalate of ampioiiia. 
The oxalate of lime afforded by ignition 0.228 gr. of carbonate 
of lime — 4.034 per cent, of lime.. 

e. The liquor was then evaporated, and the residue ignited. 
There remained a fused salt weighing 0.034 gr. of carbonate of 
lime =: 4.034 gr. It was precipitated by muriate of platina, 
and was therefore sulphate of potash. These 0.034 gr. indi- ^ 
cate 0.589 per cent, of potash. 

^ The precipitate thrown down by caustic ammonia was dis- 
solved in muriatic acid, and digested with a considerable ex- 
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cess of carbonajte of ammonia. The liquor wbb separaliedibythci 
filter from the imdissolved part, and evaporated. A 'whith 
stance fell down, which, after ignition, weighed 0»0463i git. < ^ 
1.4B5 per cent. Considering the manner' in whichHhis atibtanoe 
had been obtained, one might have takeh it for Glucine, Ittri^ 
or Zircon, but it was pure Alumina ; and when dissolved ih Siil^ 
phuric acid by digestion, and mixed with a little ammonia,* it 
crystallized entirely into alum. It follows, hence, that when alu* 
inina is precipitated by means of carbonate of ammonia, it is not 
advisable to add the latter in great excess ; and that the com- 
mon method used to separate glucine from alumina does not 
yield it perfectly pure. 

What had been left undissolved in y*, was dissolved in muria- 
tic acid, evaporated in order to drive off the excess of acid, and 
then boiled with caustic potash in excess. The alkaline solution 
was separated from the brown-precipitate by the filter, and the 
alumina contained in it thrown down in the ordinary manner. 
It weighed after ignition 0.6705 gr. = ^1. 511 per cent. 

n. The brown residue in g was dissolved in muriatic acid, 
the solution boiled with nitric acid, and the iron now precipita- 
ted by succinate of ammonia. There were obtained 0.1143 gr. 
of oxide of iron, = 3.666 per cent. 

i. The liquor remaining after the separation of iron, was now 
boiled with a solution of sub-carbonate of potash. A precipitate 
fell down, which, after ignition, weighed 0.0343 gr., and which 
was found to be lime with some traces of manganese. It must, 
therefore, he accounted for 0.6^0 per cent, of lime. 

The cinnamon-stone is accordingly composed of. 


Silica, 


40.006 

Oxygen. 

20.12 

^luxnina. 

1.485 (/) 
81.611 (gj 

22.996 

ia74 

Lime, 

25.919 rej 


•• 


4.034 Cdj 
0.620 (ij 

30.573 

6.59 

Oxide of Iron, 

- 

3.666 (h) 

1.11 

Potash, 

- 

0.589 (ej 


Trace of Manganese. 
Volatile matter, ' 

- 0.326 ra; 




188 Dr C. G. Gmelin^s Analysis of Cirniamon^stone. 

* It is obvious, that the oxygen of the ralica is equal to the oxy* 
gm of all the bases together. Professor Berzelius has g^ven the 
fbllowing formula for the composition of cinnamon-stone, accord- 
ing to the analysis of Klaproth : SFS-I-4CS + SAS. The 
formula according to the preceding analysis would be:FS-f 
8 C S + 10 A S. But when it is observed that the colour pf 
this mineral is a more or less dark one, and that it contains of 
course a larger or a smaller quantity of iron, it may be inferred 
that it cannot be decided with any precision, how far the iron 
ought to be considered as an essential basis, or only as a colour- 
ing matter ; and it is obvious, that a change taking place in the 
quantity of iron, would change at the same time the whole for- 
mula. In such a case, therefore, no weight can, I think, be put 
upon the real signification of such a formula. 

The correctness of the statement of Klaproth respecting the 
composition of cinnamon-stonc, is fully confirmed by the above 
analysis, conducted in a quite different manner. 


Akt. XIV.— iSToricc regarding the Island of Grimsey^ off the 
North Coast of Iceland^ and the Isles of St Kilda^ on the 
North-West Coast of Scotland, 

1. Island of Grimsey, 

1 N the “ Magazine des Voyages'^’ of Nyerup, vol. iii. p. 312., 
there is a short account of an excursion in a fishing-boat from 
the north coast 6f Iceland to a small inhabited island about 
nineteen leagues from land. Mention is made of this island by 
its Danish name Grimsiie, in Olafsen and Povclsen’s Travels in 
Iceland, vol. ii. p. 624., and in those of Olavius, vol. ii. p. 230.; 
but these travellers have only spoken of it in a cursory manner, 
and it appears that no person had visited it from Iceland in the 
memory of any of the present inhabitants. It lies to the north 
of Fliot-Horn, one of the northern capes of Iceland, and is about 
twelve leagues within the polar circle. 

Mr Faber, the autlior of the narrative, who is known by a , 
work on Ornithology, visited this island, with the object of exa- 
mining the sea-birds which resort to it in summer to breed. He 
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tet out from O^ord toward the end of May 18S0, in a aWiU 
ttx«oared fishing-boat, the crew of which were in quest of Hdtr 
alls (Squalus Carcharias). When about three leagues tstm 
the island, they saw numerous docks of birds swimming around 
the boat. They landed on the 28th of May, at which time the 
island was still covered with a thick bed of snow, whidi only be* 
gan to melt in the beginning of June. There were on this me- 
lancholy rock eight miserable earthen huts, the inhabitants of 
which, to the number of fifty, subsist chiedy by fishing. They 
are extremely poor, and are even exposed to all the horrors of 
famine when the winter is unusually prolonged, and the doat- 
ing ice from Greenland keeps them blocked up, so as to deprive 
them of the resources^ which the fishery presents them. In the 
time of Olavius, (from 1770 to 1780), they had 3 cows, 80 
sheep, and a horse, which bdng 30 years old, he observes, was 
regarded by them as a sort of antiquity. When Mr Faber vi- 
sited the island, he found their stock reduced to a few sheep. 

A principal part of the food of these poor people is derived 
from the birds which cover the cliffs of the island. These are 
of the usual species which frequent the polar seas ; Uria Trolley 
Uria Alky Aka Tordoy Procellaria glacialisy several species ol* 
Carbo and LaruSy and, above all, an incredible multitude of 
Larue tridactylus, Mr Faber observes of the Uria Alky that 
this pretty little bird, so abundant in the northern seas, secures 
its eggs, by depositing them in the crevices of rocks, and among 
the fragments which have fallen from the cliffs ; in this respect 
resembling the Uria Grylle, so common on many parts of our 
own coasts, while the other species of the genus deposite their 
solitary egg upon an exposed shelf of the^rock, without any 
nest. 

Bird-catching was an art in which the inhabitants were very 
export* They had procured thongs of hides, which they used for 
ropes in descending the precipices. It ma^ here be observed, 
that the preference given by the rock-men of our own islands to 
ropes, composed of twisted thongs or of hair, over those made of 
hemp, arises from the latter being more liable to cut The 
danger accompanying ,this pursuit may readily be imagin- 
ed, and the person who went down, had for himself a double 
share of the plunder. During Mr Faberis stay on the istimd^ a 



184 regarding the Island of Qrimsey. 

yaxmg. xemt* pen^d in tbis occupation^ a fragment of rock 
iKiaUh bad been detached, having fallen upon his head. The 
bodjjrof this unfortunate person was deposited, according to cits* 
in the church. It was here where Mr Faber lodged, and 
the presence of such a companion rendered still more disagree- 
able bis residence in this cold and damp place. He according- 
ly determined to return to Iceland on the 20th June; but not 
without having previously obtained specimens of the different 
birds whidi breed upon the island. 

.< It is. to be regretted, that the author has not ^ven more de- 
tails regarding this island, interesting as it is, both as the abode 
of human beings, and as the resort of so many species of birds, 
more especially, as there is little probability of its being soon vi- 
idted again by any intelligent traveller. With regard to the 
latter subject, we cannot supply the deficiency from imagination, 
as it is wholly excluded from the circuit of physical science ; bui 
in regard to the former, we may be permitted to indulge in con- 
templating the hard lot of so many fellow creatures. We can 
picture to ourselves a rock in the polar seas, covered with a deep 
coating of snow and ice, washed over by the spray of a tempes- 
tuous ocean, enveloped in the gloom of tumultuous clouds ; or 
we can fancy it surrounded by masses of ice, on which the po- 
lar bear, which is sometimes carried even to the coasts of Ice- 
land, has come to spread terror among the inhabitants. We 
can feel part of the misery which famine produces, in a country 
where the resources are so few, — where the occasional protrac- 
tion of the cold season has exhausted the scanty store of previ- 
ous, and delayed the arrival of the birds ; but we cannot en- 
ter into the detail«» of the picture, for we have not experienced 
the cold reality of scenes where human existence has verged up- 
on the extreme limits of animal life. On the other hand, we 
rejoice to feel that there arc scenes of joy even here; th%t the 
reason of hope returns, when the sun-bcam dances upon the 
blue waters around, and the air ^is filled with the mingling 
screams of the sea-birds, wliich have now revisited their usual 
haunts, when the ocean teems with fish, and the cliffs are cov^- 
ed with eggs. Even in Grimsey, bleak and desolate, and se- 
cluded as it is, contentment is not a stranger ; and the warmest 
heart may be equally developed and cberifdied 
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in it, as in thosie favoured climes, where the faiic^ ddighti'tli, 
roam. Hospitality is a virtue common to aB the tiortlilMili: 
tribes, more especially in the ruder states of Sotiety ; and a belMF 
in the protection of Providence, coupled with^reidgnatioa totilO 
awards, was found to be not less characteristic of Ihe ilalives of 
Grimsey than of their Iceland neighbours. 

2. Isles ^St Kilda. 

In Britain we have usually been led to ima^ne the lot of 
the inhabitants of St Kilda as peculiarly calculated to exCHe 
(belings of commiseration, and, indeed, in certain points of view, 
it is so ; but the privations of these people are so little compar- 
able to those of the inhabitants of Grimsey, that they may even, 
in many res])ects, afford a striking contrast* We have been 
accustomed to picture to ourselves — a solitary island in the At- 
lantic, the resort of sea-birds, surrounded by a tempestuous 
ocean, swept over by the cold blasts of the north, and drendied 
with ihe western rains, affording a hard-earned subsistence to a 
set of miserable wretches, wild as the birds of their native rocks, 
destitute of every comfort of life, and even barely supplied with 
its necessaries. But this representation is more poetical than 
true to nature ; and though some of its features are in a certain 
degree coiTcct, those which regard the condition of the inhabit- 
ants of St Kilda are much overstrained. It would be needless 
to institute a methodical examination of the subject ; but it may 
be useful here to present a short account of the remote isles of St 
Kilda, which have at all times been considered as highly inte- 
resting, and to which, in this part of the country, the attention 
of the public has of late been more particularly directed. 

The Isles of St Kilda lie at a distance of about 60 miles to 
the NW. of the middle division of the Outer Hebrides, from 
which«they are easily seen in clear weather, owing to their great 
height. There are two principal islands, Hi(t and Boreray, ri- 
tuate about 10 or IS miles apart, and several smaller islands, 
or rocks, attached to them. Hirt is the only inhabited island', 
Boreray being too rugged and bare for the abode of man. 
These islands are referred to the Trap formation. Hirt, which 
is nearly three miles in diameter, rises to the height of about 
SOOO feet, or more ; and Boreray is little inferior in altHbde^, 
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jud^g: from their appearance from the mountiuns of Harris^ 
which they are seen rising in the west, like two isolated 
^mountains from the bosom of the Atlantic. The shores are 
sw'precipitous, that, in Hirt, there are only two landing-places 
where a boat tan be drawn up, the most convenient of which is 
situated in a bay on the south-east side of the island. 

Snow very seldom lies to any depth, or for any great length 
of time, insomuch that, often when the mountains of Harris 
and Skye arc covered, the St Kilda Isles are merely cap- 
ped. Of rain, of course, they have an abundant supply, in 
common with the other islands. The surface is in general roclcy 
and irregular : the soil is tolerable in some places, and there is 
abundance of peat, though it is not very deep. The pasturage 
is good, and sufficiently well adapted for cattle. 

This remote and solitary group is the resort of numberlesp 
birds, which retire thither to breed. The greater part of tbeiit 
is migratory, and especially those which are objects of pursuit 
to the inhabitants ; the Solan Goose, Stda alba ; the Fulmar, 
ProceUarta glcunalls ; the Puffin, Mormon fratercula ; the 
Guillemot, Uria Trmle ; the Auk, AUa torda, are the principal 
species. Next to [these may be mentioned the Kittiwake, 
Larue tridactylus^ which, as well as the above, is migratory. Of 
the permanent birds arc various species of the genus Larus^ 
Carboj AncLS^ and many of the birds common in the Outer He- 
brides. Of the rare birds which frequent these islands, one is 
particularly worthy of notice, the Great Auk, Alca impennisy a 
live specimen of which was, three years ago, brought to HarrW 
by Mr Maclellan of Seal pay. 

The inhabitantb, which are to the number of about thirty fa- 
milies, are originally from the islands of Skye, Uist, and Har- 
ris, and consequently of the mixed race pf Celtic and Norwe- 
gian origin, with which tliose islands are peopled. They are, 
in general, of ordinary stature, of fair complexion, and well- 
conditioned, rather sluggish in thejr motions, and of indolent 
habits. The language spoken is the Gaelic ; but they have a 

* This individual afterwards made its escape. As the Great Auk is now be. 
eome a very scarce bird, it may be mentioned, that a specimen came to the hands 
of Mr Adam, Factor of the Lewis, last year, but being unfortunately in had con- 
dition^ the skin was ultimately turned out of doors : it was caught in a fishing net. 
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peculiarity of accent by which they are readily distinguished 
from the other islanders. In regard to du^posltiony th^ 
accused of duplicity, and are possessed of cunning in a hig hi e 
degree than might be imagined from their circumstaneas. Thpj^ 
are peaceable, however, among themselves, and ilte exeiriaa of 
a vindictive temper, or a sudden burst of passion, has never 
l)een known to produce fatal effects among them, and scarcely 
even the more ordinary application of violence. 

In respect to food and clothing, the natives of St Kilda are 
in a much better condition than the poor people of some of the 
nearest islands. They cultivate bear or bigg, oats, and pota- 
toes, which thrive pretty well, especially the former. Their 
system of agriculture is the same as that which prevails over 
the Outer Hebrides in general, the caschrom or crooked spade 
bring the principal implement employed for turning the soil. 
Black cattle and sheep they possess in considerable abundance, 
esperially the latter. They have also a few horses, but these 
animals are of little comparative value to them. Their cattle, 
iit general, are small, more particularly the sheep, the wool of 
which is of various colours, a light reddish-brown being very 
prevalent. Of food they also procure a very considerable sup* 
ply at the expence of their visitors the sea-birds, robbing tjiem 
not only of their eggs in vast quantities, but also of their lives. 
The eggs of sea-fowl, in general, it is well known, are excellent 
food, and the St Kildians find their flesh not less delectable, 
especially that of the young of the solan-goose and fulmar, 
which they salt for winter provision* The sea abounds in fish 
of various sorts, particularly cod and ling, of which, many years 
ago, some Dutch crews availed themselves ; bat, as the natives 
do not venture to sea, excepting on their visits to Boreray, and 
occasionally to the Hebrides, their supply of fish is confined to 
that psgeured from the rocks, by the rod or hand-line, and even 
this is considerable. 

Their huts are constructed of stone and turf, and thatched, 
like the huts of the other Hebridians, The walls being thick, 
consisting of two facings of stone, with the interval filled up 
with earth, they form r^esses in them, covered above wit(i 
slabs, on which they sleep. The windows and chimneys are 
simple apertures in the roof. The fire is placed in the m^ldlf 
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of the hut. The cattle are arranged along the walls in winter, 
ami their dung, mixed with straw, together with the whole 
filth of the dwelling, allowed to accumulate from one spring 
season to another, being only removed when about to be applied 
as manure. 

The St Kildians are under the management of the tacks- 
man, or head farmer, who rents the island of the proprietor, 
and who imposes upon them the conditions necessary for ena- 
bling him to fulfil his own engagements. Their rent is always 
and entirely paid in kind ; feathers, grain, wool or coarse cloth, 
and oil, being the principal articles. The feathers are procured 
from the solan-geese and several of the smaller species : the 
havoc made among these birds for this purpose may be in some 
degree imagined^ The oil is obtained from the fulmar, but is 
also partly prepared of the fat of other birds. It is of a dear 
amber colour, burns very brightly, with little smell, and is pt«- 
served in the gullets of the solan-geese, prepared for that pur- 
pose by infusion and drying. The solan-geese breed only in 
Boreray ; and the natives arc therefore obliged to make seve- 
ral visits to that island every season. It is needless to say, 
that they are all dexterous bird-catchers, and intrepid rock-men. 
For descending into the cliffs, they make use of a rope made of 
twisted thongs of cow-hide or of horse-hair, which they fasten 
above with a wooden peg. The solan-geese are always killed 
under night, and thrown from the clip's next morning into 
the sea, where they are picked up by the boat. Accidents 
sometimes occur, and the unfortunate rock-man is precipitated 
from his giddy height, being generally killed before he reaches 
the sea, by dashing against the projecting edges of the cliffs. 

The tacksman, who resides in some of the Hebrides, makes 
two voyages annually, one in June, the other in August or Sep- 
tember. He carries to them the various articles that ^re most 
indispensable for their comfort, such as iron, spades, wood, 
sickles, handkerchiefs, hats, &c., and receives in return oil, mut- 
ton, cheese, butter, wool and coarse cloth. Of tobacco and 
spirits they are very fond, but their inclination is seldom much 
indulged in that way. 

The St Kildians have hitherto had a clergyman resident 
among them, whose duty w'as also to act as schoolmaster. In 
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regard to religion^ we can say little with certainty, and regret to 
understand, that, of late years, they have profited but little by 
their intercourse with their clergyman, with whom they would 
seem to have lived in a state of mutual hostility. They lUW' 
civil to strangers ; but do not seem to be attendvc \o their own 
poor, who generally leave the island, to wander over Harris and 
Uist. We can readily imagine how useful a respectable clergy** 
man would be among these poor people. In the relation which 
might be made to exist between them, we can contemplate by 
anticipation, the pleasing picture of a sort of patriarchal govern* 
ment, in which the pastor, ever anxious to extend the illumi*. 
nating influence of the Gospel over minds enveloped in dark- 
ness and superstition, might also foster a spirit of improvement 
in regard to tlicir temporal concerns, which jnight materially 
improve their condition, while his people would repay his solici- 
tude with affection and gratitude, more pleasing to a feeling 
heart than any recompence. 

The St Kildians are fond of music and poetry. There are a 
few musicians among them, and the art of making verse, like 
many other trades in the Hebrides, can, upon any occasion, 
be taken up by every body. There is nothing, however, in the 
poetry to distinguish it from that of the other islanders. It is 
confined to songs, amorous and humorous, and lamentations for 
the dead, in wliich the feelings of the composer are first described, 
and then the good qualities of the deceased. 

JVo circumstances may still be 'mentioned with regard to St 
Kilda. The first is one, which, aldiough firmly believed by 
the people of the neighbouring islands, and in fact attested by 
pretty good authority, is yet somewhat too fharvellous to be 
readily credited. It is, that, on the arrival of strangers among 
them, a sort of catarrh is immediately diffused among the inha- 
bitants* . This catarrh they distinguish by a specific appellation, 
signifying boat^coicL The other circumstance^ relates to orni- 
thology ; it is, that, at an early hour, the solan gi^ese which fre- 
quent the shores of the Outer Hebrides, are seen coming in 
strings from the north-west up the Sound of Harris, and in the 
evening, retiring toward tjic Atlantic in the same direction and 
order. If we consider the amazing velocity with which birds 
fly, it will not be considered an improbable conjecture, that 
these animals resort to Boreray every niglit, and return in the 
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tnoming to the fishing stations ; in favour of which opinion, it 
inay further be mentioned, that no instance has ever occurred 
of a solan-goose having been observed to repose on any of the 
Aores of the Hebrides. 

t 

Such, then, is the condition of the inhabitants of St Kilda. 
Compared with that of the poor people of Harris or Lewis, it 
is in many respects enviable ; how much more so, then, when 
compared with that of the miserable dwellers upon the frigid 
and desolate rock of the Iceland Grimsey. The St Kildian 
never quits his ocean-isle but with reluctance^ and if detained 
by contrary winds, languishes and desponds : but this may be 
equally remarked of the natives of many of the other islands. 


Art. XV . — Report an the Present State of the Wooden Bridge 
at Montrose^ and the practicability of Erecting a Suspended 
Bridge Iran in its stead. By George Buchanan, Esq. 
Civil Engineer, and Lecturer on Mechanics at the School of 
Arts, Edinburgh. 

f The erection of Iron-Bridges of Suspension forms a new and very 
important branch of practical mechanics. On this account we 
have been careful to collect and publish in our previous numbers 
descriptions of the principal structures of this kind erected in 
this country. As the principles of their construction, however, 
have not been fully treated of in any work on this subject with 
which we are acquainted, we are happy to be able to lay before 
our readers a luminous and accurate exposition of these, in the 
following Abstract of a very interesting and able Report, drawn 
up by Mr Buchanan, at the request of the Montrose-Bridge 
Commissioners, and which they have printed for their informa- 
tion, and obligingly communicated at the author’s request, along 
with the use of the Plates, for this Journal. The notes do not 
occur in the printed Report, but have been added by Mr Bu- 
chanan.— -£ dit.]] 


The river South Esk at Montrose, over which the present 
wooden bridge ^ is erected, is remarkable for its broad, deep, and 


This bridge was erecte<l about the year 1792, prior to which period the river 
was crossed by means of ferry-boats. Owing to the rapidity of the cun^nts, how- 
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very rapid stream. But the great width of the river» and the 
current, deep and rapid l)eyond example indeed in this csoUBtry^ 
are not owing to the magnitude of the South Esk river itaelf# 
but to the singular manner in which the discharge^of its waters 
into the sea is here combined with the action of the tides, and the 
configuration of the adjacent ground. 

The town stands on a gently rising ground, in one of those 
low sandy flats, which occur so frequently on the shores of the 
German Ocean, and which, from their slight elevation above the 
sea-level, and other circumstances, appear to have been once 
overflowed by the water. It has the German Ocean on the east, 
at the distance of about half a mile, and to the w^est is a tract of 
low and level sands, above four square miles in extent, and nine 
miles in circumference, through which the South Esk winds its 
way to the sea, passing close to the town on its south side. 
These sands lie below the level of high water and above the 
level «)f low water, and the river opening a communication with 
the sea, it necessarily happens, that every rising tide rushes up 
the channel of the river, and inundates the whole of this sandy 
flat to the west of the town, which is again left uncovered by 
the reflux of the tide. The channel through which this great 
body of water is alternately poured in and discharged, is sud- 
denly contracted at the south end of the town, to the breadth 
of 700 feet at high water, and 400 feet at low spring-tides ; and 
in^ consequence of this, the stream rushes in or out with great 
violence, according as the tide is either flowing or ebbing, and 
it is over this narrow part of the channel that tlie bridge is 
erected; the narrowness here, whicli l)oth •strengthens and 
deepens the current, rendering the situation in other respects 
favourable for a structure of this nature. 

Thta low land, over which, at each return of the tide, are 
spread the waters of the ocean, after they havy made their way 
through the narrow channel of the South Esk, is called the Ba- 
sin, which forms a striking object in the scenery of the place, 
appearing, when the tide is full, a large and beautiful lake, and 
in a few hours afterwards, when the waters have retired, a de- 


ever, the passage of the ferry was often attended with danger ; and as it iies^ the 
great road between Edinburgh and Aberdeen, it was at all times felt as a great 
inconvenience. 
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solute, and sandy mai'sh. (See FI. VII.) But what we have chiefly 
to consider here, is the difficulty of finding in such a situation any 
solid foundation for the erection of a bridge. In consequence of 
the violence with which the water flows out and in, as the basin 
is alternately emptied and filled, the natural channel of the river 
has been deepened, and now contains in the middle parts a body 
of SO or 35 feet of water at full tide, and never less than SO feet 
at the lowest tides. The lairrent also often runs at the rate of 
five dr six miles an hour. The river Thames at London is 
broader than this stream, but its depth is much less, and its cur- 
rent is not nearly so rapid. Estimating the average depth of 
the basin to be six feet at high water, and its area four square 
miles, we shall find that the body of water discharged through 
this channel, is equal to that of a river which drains a country 
10,000 square miles in superficial extent, a surface far exceed- 
ing* that which is drained by the principal rivers of our island, 
and more than double the area drained by the Thames itself. 
It is not therefore merely a fresh-water stream over which we 
have to build, nor yet, strictly speaking, an arm of the sea. It 
is a vast river from the ocean, {xmring in with rapid stream on 
our works, and in a channel already of uncommon depth, and 
at the same time so confined, and of so soft and yielding a bot- 
tom, that the least contraction of the water-way is sure to deepen 
it still farther, and thus endanger any work erected on so pre- 
carious a foundation, should the attempt even succeed of found- 
ing and building, in a situatioa so replete with difficulty and 
hazard. 

At the place wlitrc the bridge is erected, the river is divided by 
a small island called the Inch into two streams, which again unite 
at a quarter of a mile below the bridge. It is over the northern 
and larger stream that the bridge is erected, the dimensiQns of 
which have been already stated generally, and will be found more 
minutely laid down in the annexed engraving, PI. V I. The south- 
ern channel is much smaller than the northern, being scarcely 
half its size, and is crossed by a stone-bridge consisting of only 
one arch, but so narrow, that it has contf acted the channel of the 
river, to at least one-fourth of its original breadth. The conse- 
quence of this is, that the greater part of the stream w hich for- 
merly ran through this channel has been diverted into the north- 
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^rn brandi already so very large^ and of which the channel biM 
been at the same time greatly contracted from a mm i l air, 
namely, the erection of the present bridge over it, as will be s<m^, 
by a reference to the drawing. It is only tlie imddle part of tho 
bridge which is of wood, the two extremities being built of stppe, 
and extended into the river as far as low-water-mark. Thia 
sione-work is 150 feet in length, and yet it contains but one ^ 
arch, of 40 feet span, all the rest consisting either of piers or of 
solid wall, by which the channel of the river is contracted in a 
very sensible degree. The ai*ch, also, which is scarcely two^ 
thirds of a semicircle, instead of springing from the level of 
high*water, is filled at high spring-tides to within two or three 
feet of the key-stone. This stone-work, therefore, in both these 
bridges, although well executed, is injudicious* in the design^ 
as it is ill every case a dangerous experiment to contract, or 
even to alter in any respect, the natural channel and long estjSr* 
blished run of a river, and more especially one of such maga^ 
tude, where the uncommon rapidity of the current, inciwasing 
in proportion as it is contracted within a narrower compass, i# 
sure to tear up the soft and yielding bottom, on which it is 
tinually working. The effect here has accordingly been exenw 
plified i« a manner well worthy of attention. St appears from 
the soundings of the river which I have taken, compared with 
the drawings that were made about the time the bridge won 
projected, that the channel on the northern side has been since 
deepened in many parts five and six feet. Immediately in fit>nt 
of the north pier also, as appears from the drawing, and was 
most sensibly Mi with the sounding line, an unnatural st^pness 
occurs in the bed of the river. In sounding, the depth was 
found suddenly to increase from 3 feet, at low water, to IS and 
16. The reason of this sudden rise in the ground is pbviot)|S<^ 
The violence of the stream having deepened the channel by 
carrying away the bottom, and gradually encibacbing on the 
stone-pier, the foundation of which it threatened to undermii^^ 
it was judged expedient to drive ip wooden piles for the protec- 
tion of the bridge, by which the current having been su4denb( 
repelled, and the ground* preserved, the consequence ^ , 

sudden inequality observed with the soimding line; 
where the wooden piles are driven in, presenting in ! 
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gree the appearance of a wall in the bottom of the river. The 
[»er, even with this protection, appears to have already subsided 
.considerably, and, carrying the arch along with it, has tom the 
whole mass from the side-walls, forming a rent from top to bot- 
tom, and, at the footway of the bridge, several, inches broad ; 
and it is clear, that had, the river been allowed to take its natu^ 
i*al course, the whole of this pier would have been by this time 
undermined. The uppel* dotted line; which I have drawn on 
the section, shows the former course of the channel, and the 
under line represents what it would certainly have come to, but 
For the precautions taken to prevent it. It appears also from 
the information of Mr Smith, who is entrusted with the repairs 
bf the bridge, and of others who have good opportunities of 
observation, that the channel has been regularly deepening for 
I02.any years back. Many of the decayed piles which it has beto 
found necessary to take up and to replace with sounder timber, 
have been found scarcely penetrating the soil, although they 
must have been originally driven at least to the depth of four 
or six feet. 

• It is remarkable that this deepening of the channel has taken 
place chiefly on the north side ; and this appears to me princi- 
pally owing to the contraction of the Inch channel by means of 
the bridge, the current of which being now directed chiefly into 
the northern channel, and winding round the Inch Island, Ixith 
' in running up and in running down, takes a direction inclining 
somewhat towards the north, and bearing directly on the north- 
ern pier ; and although not reaching it by its own stream, yet 
throwing the great current of the basin in that direction, and 
thus wearing sk^wly and imperceptibly to the north, the esta- 
blished course of the river. The sca-worm is, as I am informed 
by Mr Smith, a kind of marine centipede which works only at 
the bottom of the sea or surface of the channel. Many of the 
piles which have been taken up, have been found accordingly 
sound enough, and nearly of the original dimensions, to within 
a few inches of the bottom, where the substance of the pillar 
has been so consumed, as in many cases not to exceed three or 
four inches in diameter, in a pillar, perhaps originally 12 inches 
scpiare, or upwards, throughout. 



pixpa^ to be ef^Ud ^^ ^ ^ ^ " 

In regard to the wooden part of the bridge^ it appem 
be but intuited to the dtiiadon in which it is placed, <Ai%sr 
describing particularly the constructton of this biid|get 
marking thereon, the author proceeds-— 

Such being the present condition of the bridge, the natiirf^ pi’ 
the currents running under it, and of the bed of the river itsd|f» 
it is become a matter of serious consideration to deyise the must 
eligible plan tor imj^ving the passage of the river, and fpr 
during, if possible^ the annual expence of repairs. If a bridge 
were proposed wholly of stone, it would require to be erepted 
on a very different principle from that already adopted in the 
present structure. It would be necessaiy to spring all the arphes 
from high-water- mark, and, according to the usual and approved 
mode of bridge-building, it would require altogether six pr sev^ 
arches to span the whole width; seven piers, therefore, would 
be necessary, and these would contract the water-way abouT!^ 
feet. To guard against the deepening of the channel, which 
would take place in consequence of such contraction, these pi«prs 
would require to he founded at least four or five feet below tbe 
bed of the river, not to be undermined by the increased vebrity 
of the current, which would be sure to take place ; to be lag) 
also at this depth, on a broad basis of planking and piles, and 
all this to be done at an average depth of 20 or 30 feet under 
the surface of the water, and in a current of uncommon rapidity- 
These middle piers, again, would require to be rais^ ^ feet 
above the bed of the river, before any of the arches themsplv^ 
could be sprung from them. The arclies would require to rise 
at least 30 feet more, and thus the roadway of the bridge would 
be mounted in the centre to double the height of the tc^beqnis 
of the present draw-bridge. All these, and many other circipAp 
stances, would be attended with such inconvenience, delay,, 
above f11, such an expence, of which, indeed, double or tri|^, 
the amount of the present toll-dues would hardly defray the 
^est, that it is only necessary to bring these objections, undi^ 
the consideration of the Commissioners, in order U> show 
practicability of the whole scheme. 

A wooden bridge, therefore, of more aj^roved constriiedic 
would be the only expedient, were it not that the 
iron, already ap^ied with success to the purposes of 

VOL. XI. NO. 21. JULY 1884. X 



X 



fsmeiitd 11 ^ in^s, as in every nifaer bralicfa 

'^prcuitlu^l into whidt it has Imn introduced. A 

'^t4l0n arcby or ardbei^ howev^^ would still require interme- 
diate piers similar to those already described^ and the roadway 
to be elevated at least dO feet above tbe> present level, and would 
Ibmi altogether a work of greater magnitude and expence than 
'what 1 have reason to think the Commissioners would be hw 
dined to undertake. For this reason, and not having been re^ 
^ired to do so, I have not entered into any particulars as to 
Iho most proper design of this kind, nor into any estimate of the 
axpence ; but have turned my attention chiefly to the only other 
construction which remains to be considered, and to which we 
arfe thus led, not from the novelty of the scheme, or even from 
choice, but ratlier from the peculiar circumstances of^^the case, 
to which this construction alone seems adapted, namely, .the 
^Pendent Bridge of malleable iron ; that sort of hanging or in- 
vented arch, where, instead of founding the piers or abutments 
as low as possible, and carrying the arch and the roadway which 
HBlts on it to a great height above them, two or more siipport- 
pillars are raised on high, one at each end of the bridge ; 
the arch, or iron-ebain-work, is suspended from the top of these 
piSars, and hangs down between tliem, so that in the central 
, pisri it is on a level with their base; and, lastly, the roadway, 

V; from this main chain, and nlnning everywhere on a ^ 

‘S Wei, is kept as low as the surface of the water will permit- On 
; r lihe fullest conrideration, I am of opinion that this construction 
is the most advisable to be erected in lieu of the present bridge 
of Virood: and X the more induced to propose it, being con^ 
viimed that the present state of the arts, and it may be added also 
of science, will enable us to raise a structure of this nature, su- 
perior in point of strength, stability, and accommodation, to any 
of kind which has yet been erected. 

T%e general txmstraction of simb bridges will be. seen by the 
fUiuexed drawing, Plate V. ; but, as their nature is not generally 
, lioldexstood, I may remark, that the suspended arch is, in most re- 
spect^.the reverse of the common arcb.^ The common arch, it 
IS w^I known, is only sustained inoemsequenee of the nke ba- 
tibiae' s^ of its several parts. But the materials of 

; ^va’ch'and Hsii^eK^ above the abutments from which 





io be erected ai 

tlie arch is f^prung, tho wh&le rests or stands on tlrese snppotWi 
and on this account tho equilibrium of the arch is of an tinal^ 
ble and pr^arious nature, so that whenever it is disturb^ ba* 
yond a certain point, it is sure to be completely overturned. 
When the bridge, therefore, is overloaded in any part, the ftdl 
of tlie whole structure is inex’itable. Tlie suspended arch id tha 
reverse of this, and has, in this respect, the advantage. Tberef 
is here also an equilibrium between, the different parts of the 
structure, but as the materials of the arch and its roadway lie, 
in this case, below the suspending pillars, the whole rather 
Ijangs than rests on these pillars, and the equilibrium is, on this 
account, remarkable for its stability. It is tliat kind well knowi^ 
in mechanics voider the name of the Stable Equilibrium ; while 
the other, being less sure, is entitled the Tottering Equilibrium. 
T he one cannot be overset, but the otlvcr requires considerable 
skill to be maintained. While the raised arch, llierefori^ falfs 
irretrievably in consequence of any overloatl, the hanging arch 
cannot give way until the materials themselves which compose 
it arc torn in pieces. The one tumbles long before the arch 
stones are strained to tlieir utmost ; while the other carries the 
load on its chains to the very moment of their fracture. In the 
one case the materials may be driven out of their place, and thus 
the struct lire maybe overturned; vvhile in the other, ”we have 
the whole strength of the materials as a security against acci- 
dents. And although the common bridge is, no doubt, seldom 
known to fail, its strength and solidity are chiefly owing to the 
enormous mass of materials which compose it ; while tl>e sus- 
pended bridge, on the other hand, is distinguished by the light- 
ness of its structure, and the apparent boldness of its design. 

But malleable iron possesses a peculiar advantage in its tena- 
city; it stretches long before it actually breaks; it begins to 
stretch, indeed, with about one-third, or, at most, one-half of 
the weight which would tear it asunder ; and, ^as it is unsafe to 
load it with any more than this third or half of its utmost 
strength, at least if we wish to give permanence to the structural 
this circumstance ensures the highest degree of security that can 
be desired : for even if the strength of the iron should 
to be estimated too low, which, however, cannot take plaOa,'if 
we are careful to prove each link of the chains before they jUAi 

K S 
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put together ; but should this improbability even occur, and 
should the load, for example, of an assembled multitude begin 
to stretch the chains, this circumstance could not ^1 to be ob- 
served. The sinking of the roadway would signify the ap- 
proach of daiig;er long before any accident could happen : so that 
if the structure be combined, with proper attention and skill, 
the actual breaking of the chains is a contingency which cannot 
take place by any possible concurrence of accidents. 

In such bridges, then, it aj)pcars the utmost security is ob- 
tained in the arch itself, by proving carefully the strcngtli of 
every bar or bolt ol‘ iron, of which the main chains are com- 
posed, and also of every joint or fastening, by which these de- 
tached bars or pieces are united into one great suspending chain, 
reaching from end to end of the bridge, there passing over its 
supporting pillars, and terminating in the ground, on each side. 
l5y thus knowing exac*tly how much each chain will bear, we 
obtain a safe rule for applying such a number as will cover 
every emergency. 

In regard to the towers for supporting the bridge on each side, 
such strong and substantial pillars of stone and iron can be 
erected for this purpose, as to render it impossible that they 
should be crushed under the load they have to sustmn. These 
can be founded also on so broad and am]>lc a basis of pile- work 
as to prevent them from sinking: and, lastly, they may be se- 
cured at the bottom by such suiHcient fastenings, that they can- 
not be overset by any external force or violence to which they 
are ever likely to be exposed. 

To secure the extremities of the chains, these can be carried 
so deeply under ground, and there bound securely to a platform 
of pile-work, so firmly and deeply rooted into the soil, and so 
heavily loaded with stones or gravel, lliat the chains themselves 
would be tom in pieces before the load which slrctcbet them 
could cither disengage the fastenings, or pull up the piles. In 
all these cases, it is only necessary to know exactly the load 
which is ever likely to be laid on the bridge, or the nature of 
any external violence which may be apprehended, and to guard 
these vulnerable points of the structure, by a degree of* strength 
in the several constructions, proportioned to the strain which 
each has to bear. 
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Next, however, to the perfect security of every part of the 
bridge, we must look to the accommodations ; and in this respect 
the suspended bridge is every way on a par with the commop 
britlge, excepting that the flexibility of the arch subjects it to a 
certain unsteadiness, which, in some of these structures, has been 
felt as an inconvenience. This, however, has chiefly arisen from 
want of the proper means having been taken to prevent it ; and 
if such precautions be used, as I shall afterwards describe, I 
have no doubt this inconvenience will be completely removed. 

In the erection of a suspended bridge, the first object is to as. 
certain the utmost strain to which the chains will ever be sub- 
jected. The strain arises from the weight of the roadway, and 
tif any load of carriages or people tliat may be laid upon it, to. 
getber with the weight of the rods by which it is suspended 
from the main chains, and also the weiglit of those chains them- 
selves ; each and all of these together being sustained by the co- 
hesive strength of the iron, of which those principal chains are 
composed, and which is stretched in every part of it, exactly as 
if the chain were hung jierpcndicularly, and a weight, correspond- 
ing to the strain on the bridge, suspended at its lower extremity. 
It is of the first importance, therefore, to know the total amount 
of all these different weights, that wc may be able to apply a 
chain, whose collective strength may be amply sufficient to sus- 
tain it permanently, witlioiit slretebing or altering, by the strain, 
tile natural texture of the metal. In the bridge now designed, 

I he roadway is to be 30 feet wide, 28 feet clear of* the chains and 
side-rails, and 20 feet clear of the two footpatlis, each of which, 
therefore, is four feet wide. For the support ^ of the roadway, 
there are to be only tw'o sets of main chains, one at each side of 
the bridge, and running in a line alx)ve the outside of the f(K>t- 
path, and above the side-rails; so that between the opposite rail- 
ings of the bridge all is clear f(K)t and carriage w'ay, the foot- 
paths being only raised above the carriage way^ and protected 
from the encroachment of carriages, by short iron- posts planted 
at convenient distance.**, and coiincctcKl together, if necessary, by - 
a chain, over which one may easily step. 

I propose making the roadway wholly of iron, consisting of a 
series of iron-plates, supported on a frame- work below, and co-.. 
vered above with a coat of gravel or small metal, four inches 
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thkk or more. The weight of the iron-work in the plates, 
frames, side-rails, suspending and cross rods, and, in shoit, all 
the iron-work supported by the chains together, I estimate at 
180 tons, and the weight of four inches thickness of gravel at 
tons. 

The greatest load that can ever be laid on the bridge is when 
it is crowded with people, and I estimate the utmost number that 
it will hold at 7000, which is more than half the whole inhabi- 
tants of the town. Suppose each person 150 lb., or 12 stones 
and upwards, the total will be nearly 470 tons weight. The 
weight of the chains themselves will be 100 tons, so that, on the 
whole, in the most extreme case that can occur, we shall have 
loading and straining every inch of the chains, — viz. 


Iron in roadway and in suspending rods, 

IBO tons. 

Giavel, - . - - . 

220 

' People, - - - - - 

470 

Chains, • . . • • 

100 

Total, 

970 tons. 


We shall be enabled to lay this great load upon the chains 
with perfect safety, from the circumstance tliat, owing to the 
deepness of the curve, this load will produce no undue strain 
upon the arch ; it will just stretch the chains as if they had been 
hung perpendicularly, and the weight suspended by their extre- 
mities. In the middle of tlic arch, indeed, the strain on the 
chains will scarcely be so much as this. This aelvantage is ow- 
ing entirely to the hciglit of the towers ; for had lliese been so 
low as those of the Tweed Bridge, compared with its span, the 
weight of the roadway w'oiild liavc produced on the chains, ow- 
ing to the flatness of the arch, a strain almost double that of 
their natural weight, and the carriages and people would all of 
them have produced an augmented strain in proportion ; so that, 
instead of 1000 tons, we should liave liad a sti ain of nearly 2000 
tons on every inth in the length of the chains from pillar to pil- 
lar, and from thence to the ground *. 


• This circum&tancc of the strain on the chains varying with the depth or 
flatness of the ardi, even though the natural weight hanging ui>on them be in 
^ther case the same, arises, it is well known, from the principle of oblique 
action. 

When 
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Good English iron will bear for any length of time, without 
stretching or altering its texture in any respect, at least 8 tons 

When a rope or chain hangs perpendicular, and carries a weight at its ex- 
tremity, it is evidently stretched by a force exactly equallbo the weight It* 
sell', because the cohesive strength of the rope being always exerted length- 
ways, this when the rope hangs perpendicular, is directly opposed to the 
gravitating action of the weight, and these opposite forces producing an equi- 
librium, must necessarily be equal. But when the rojie is made last at its 
extremities to two opposite points of suspension, and the weight suspended 
between them, the case is quite different : Here the rope cannot hang verti- 
cally as before, but branches off* from the point where the weight is attached 
Towards each ])oiiit of suspension. 1 1 thus divides itself into two distinct por- 
tions, each of which now bears its share of the load : — and the weight being thus 
sustained by two ropes instead of' one, this, it may be imagined, should reduce 
the strain u[»on each one-lialf, and so it undoubtedly would, if each rope were 
to hang perpendicular. If the jioints of suspension were brought together, 
and the rope thus merely doubled, then it is evident that each half as it woqld 
only bear, so it would only bo strained with tho half of tlie weigTit.^ But 
when the points of suspension are removed from each other, and the rope 
spans llie intermediate distance, then, as 1 have already remarked, the case 
tis quite diff'ertiit; since the rope, instead ol' hanging vertically, must incline 
from the ])oints of suspension touards the point where tho weight is attached. 
But as the weight eontiiiues to draw directly downwards, and the rope to 
exert its strength directly lengthways, the forces we hence no more ilirectly 
opposed to each other. Kach branc'h of the rope bears obliquely uj)on its 
object, and before these indirect actions can become a match for the weight, 
which continues invariably to draw in the line of the perpendicular, they 
must necessarily acquire additional force, in ])ioj)ortion to their ohliipiit v. If 
the rope, then, ba* just s\ rength enough to hear the weight, W'hcii the jioints of 
mspeiision a a* brought together, it v^ill l)e sure I ogive way the moment they 
are separated ; and if it lias w^iffi-ient strength to carry the weight, notwuth- 
stundi iig ot this separation, each branch wall yet he strained by a force, de- 
pending not mqrel> on the weight itseit^ but also on tl^ obliquity of the rojie; 
the more oblique this is to the direction of gravity, the more will it be strain- 
ed, according to the well known laws of oblique forces. 

Such, then, is the reason of that remarkable strain which we observe in 
flat arches, whether suspended or raised, and of that moderate tension or com- 
pression wdiich we obtain by increasing the depth or height of the curve. In 
the former, the arch hangs or stands every w here extremely oblique to the 
direction of gravity ; and the strain, therefore, on every part of it, must 
greatly exceed the natural weight which it supports. In deeper or higher 
curves, again, the arch hangs or stands less oblique to the perpendicular, the 
forces of cohesion or of conqiression, and the force of gravity, are hence more 
directly opposed to each othel*, and are therefore more nearly equal. In these 
cases, the weight is no doubt disposed over the whole length of the arch, in. 
stead of being accumulated in the centre ; but the effect of this is merely to 
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of stiain upon every square inch. Experiments differ in some 
degree as to this particular^ some carrying the strength much 


alter the figure of the curve of equilibrium, in' every part of which, however, 
the strain still invariably depends on the two circumstances already mentionedv 
namely, the weight which that [lart sustains, and its obliquity. 

Without entering, however, into Uie mathematical laws which determine 
the direction of any part of the funicular curve, whatever be the disposition 
of the load, the strain on the arch of a sus]>ended bridge may be easily deter- 
mined by two sim])le, but important, considerations ^ 1st, In the middle or low- 
est part of the curve, the strain in different arches increases exactly as their 
depth is diminished, and diminishes exactly as their depth is increased, supjxis- 
ing the span to rcniuiu the same. In other words, this strain is inversely pro- 
jiortional to tlie de)ith, or veised sine of the curve : Secondly, When the 
depth is the eighth part of the span of the arch, then the straiii in the centre 
is exactly equal to the whole weight of the bridge. In every arch, then, if 
the depth exceed the* eighth part of the span, the strain in the centre will be 
proportionally less than the natural weight of the bridge ; and if the depth be 
less than the eighth ]iart of the span, this strain will be in the same propor-* 
tion greater than the natural Aveight. So that, in general, if the depth be the 
nth part of the si)an, then in every case the strain in the centre will be equat 
to the whole weight of the chains and roadway, augmented or dimiiiiKlied in 
the ratio of to Suppose, for example, the depth to be the 16th part of 
the span, then n — ■ 16, and the ratio of H to u ot 8 to 16, is the same as that 
of 1 to 2. In the 4’enlre, then, the arch will be strained with a force equal to 
double the natunil weight of the bridge. Suj)posc, again, the rlepth equal to 
one-fourth of the span, then n 4 and the ratio of 8 to n or 8 to 4, is the 
same as that of 2 to 1, or 1 to i, so that here the horizontal tension is only 
the half of the weight ol* the bridge. Let W denote the weight of the bridge 
and its load, and T tlie striiin in the lowest part or the horizontal tension, 
nW 

then T 

The horizontal tension, or the strain in the centre, is less than tlie strain 
on any other point, as this increases gradually towards the points ol’ suspen- 
sion, where it is greatest of all. To find the strain there, however, we have 
only to add to the horizontal tension the nth part of the weight of the bridge ; 

fi W W 

so that, if / denote the strain at the jioint of suspension, i - — jp + . 

The arch of the chains is usually coiiaidered as a catenary curve, and even 
in this view the above'propositions arc sufficiently near the truth for jiructical 
purposes ; for, when the dejith is the eighth of the sjiaii, the strain in the centre, 
calculated in this manner, is only about -\,tb ])art loo little. Jlut they will be 
found much more exact, if we consider that, in suspended bridges, the curve is 
in general much nearer to a parabola than to a catenary, as the level roaflw'ay 
tends always to bring it nearer to this latter figure, in proportion as its weight 
exceeds that of the chains. I’he arch, in fact, is only a catenary, if we sup- 
pose the weight of the roadway to be as nothing, compared with that of the 



proposed to be erected at Montrose. 153 

liiglier ; but I have thought proper to take the lowest estimate. 
Should I, however, be entrusted with the erection of the proposed 


chains ; and it is an eicact ])arabola again, when the weight of the chains is as 
nothing compared witli that of the roadway ; and the latter is in general by 
much the nearest to the true state of the case. In the bridge above propo- 
st‘(l, the weight of the roadway itself* is four times that of the chains, and, 
when loaded to its utmost, it is ten times greater. This consideration is of 
iiuportaiice in practice, much embairassnient having been felt in loading the 
ridge with its roadway, by the weight gradually altering the figure of the 
curve; and this will always take plac‘e if the lengths of tlie suspending rods 
be drawn to the curve of the catenary. As the progress of loading proceeds, 
the figure of the arch will change, the roadway will bo drawn off* its level, the 
suspending rods off* the j3erpeiulicular, and the whole structure will be dis- 
torted, besides that diflereiit ])ari;s of it will be strained beyond what they 
are intended to bear. To avoid such evils, the length of the suspending 
ro»ls must be calculated by that figure to which the w'eiglit of* the road- way 
will finally bring the chains ; and, for this purpose, tlie curve of pennaneiit ^ 
equilibrium cannot bo too nicely investigated. But for calculating the least 
and greatest strains in the arch, we may, without sensible error, assume it as 
a parabola. Now, in all these funicular curves, whether catenary, parabola, 
or any other figure, it is a general jiroperty that the horizontal tension is 
proportional to the radius of curvature at the vertex ; and is, in every cast*, 
equal to the weight of as much of the curve as is equal to the radius of cur- 
vature in length, and of the same thickness or cross section as the curve at 
the vertex. But the radius of curvature of the ]>arabola at the vertex, is .just 
half the jiarameter ; and hence, from the w^cU knowm equation of this curve 

y* =1 p.t', wc deduce T, the horizontal tension T rr But y is half the 

span of the arch • ?jS, S denoting the span, and u- is its depth or versed sine 

- </; hence T = - I.ct d now be = — , and S _ nd^ then 1 — ~ 

l\d n oo ft 

But S denotes the weight of a part of the bridge, equal to the span in length,, 

and having every where the same cross section us the clu^ins and roadway in 

the middle ; and this is evidently within a mere trifle of the whole weight of the 

bridge, only falling short of it by the weiglit of a part of the chains, equal in 

length to the difference between the arch and the span, and which will not, 

in general, amount to the 2ff0th or 40<»th paft of the whole weight. For S, 

therefore, we may safely substitute W, and this gives tlic formula al- 
ready slated. 

The same rule may easily be deduced by the principles of fluxions. It 
is evident that the fluxion of the ordinate, is to that of the abscissa as ra- 
dius to the tangent of the an^lc which the curve makes with the ordinate, 
and which is termed the Angle of Deflection ; that is, dy : (/.r : t K : Tang. D« 
But as the weight of each half of the bridge, according to what we have seen, 
is equal to the ordinate y ; and as this weight is also in every funicular curve. 
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bridge, I would make, witli an improved apparatus, such trials 
as would decide beyond all question, the strength of the iron to 
be employed in the construction of the bridge in question, more 
especially as this could be done at a trifling expence. In the 
mean time, we may safely assume the strength at 8 tons to the 
inch, which is the lowest estimate I can find, and which is only 
one-third of what the iron really will bear without breaking, as 
it takes from 20 to 80 tons to tear it asunder. Suppose, then, 
that the bridge is strained with the utmost load of carriages and 
people that can ever be laid on it, I propose having such a thick- 
ness of iron from pillar to pillar to su])port this loud, that no 
part of it will ever be stretched with a force of more than 8 tons 
to the inch ; and this it will endure, not only flir the moment du- 
ring which this extraordinary strain is ever likely to take place, 
but although it were continued for any length of time ; so that 
any notion of danger from the utmr)st load to which it can ever 
be subjected seems totally out of the question ; and much less 
can any hazard be incurred from the every-day traffic on the 
bridge. The thickness of iron required for this purpose will be 
about 124 inches, or about G2on each side of the bridge. There 
will in fact be less strain by 100 tons in the centre of the arch 
than at each point of suspension, and the section of iron will re- 
quire to Ixi varied on this account, but 124 inches is llie average ; 
and could we stretch, therefore, one whole arclieci t)ar oi* iron, of 
this thickness, from j)illar to pillar, and from thence to the 
ground, this would form tlie most perfect suspending arch. But 
this is iinpossiljle ; such a vast mass can only be iornicd by uni- 
ting small jrieces togetlier, and it is of importance to consider 
what is the most Convenient size for these pieces. In the Tweed 

«qual to the horizontal tension into the tangent of the ddlcetion, hence 
y = T tang 1), and T : y ; : 11 : Tang D. Thus, we have dy ; t/.r : ; T ; 

. y* V “ 

4 ind ydyzzs. TV a*, which, by integration, gives --- = Tx, and T ~ as be- 
fore. 

For further information on the .suliject of the catenary, I may refer to 
Professor lieslie’s Cleometry of Curve Unes, and Elements of Natural Plii- 
iosophy, where the strain in the lowest part of the catenary is exjiressed by a 

b* d 

xQxy simple, yet extremely accurate formula, viz. ^ denoting the 

«par*. and d the depression. 
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bridge, the diains are formed by round bars or bolts, 15 feet 
long each, and 0 inches in diameter, each weighing about S cwt. 
I'he advantage of these large and heavy bars is, that they save 
joinings ; but they are attended with other inconveniences, which 
more than counterbalance it. 1 should prefer bolts of smaller 
diameter, not exceeding inch ; these can be more easily pro- 
cured, are easier wrought, and easier put together, so that on tiie 
whole, they are attended with less expence. Another advantage 
arises from the smallness of these bars ; their great number leu- 
ablcs us to blend together in every part of the compound chain, 
the various (jualities of the iron, so that if some bars should be 
below their proper strength others will be as much above it, and 
the collective strengtli of the whole will still be in every part of 
the arch rather above than below the standard. A greater num- 
ber of joints will no doubt be required for the small bars ; but 
this is a matter of little importance, more especially as these cair 
be made of so simple a construction that the bars can be put* to- 
getlier and taken to pieces again with the greatest facility. * 

Another important consideration regards the quality of the 
iron to be employed. Iron, it is well known, varies greatly in 
this respect, and may ho had of very different degi’ecs of* strength 
and tough ness, according to the pains bestowed in rolling and 
hammering it. But the additional strength acquired by this ela- 
borate j)roeess, is less in ))roportion than the increased expence 
incurred by it ; and this refined iron, therefore, is only necessary 
in cases where the whole stress is laid, and the whole strengtli 
depends, on a single or double bolt, and where also it is desirable 
to combine as much strengtli as jiossible with little w eight. But 
in the pro})osed bridge, the strain will be divTdetl in every part 
of the arch from end to end among 70 Inilts and u})wards, and a 
wciglit of *60 or 40 tons additional will scarcely be felt, and can 
produce no sort of inconvenience, but is rather of advantage, as 
it increases the mass of our structure, and adds to its steadiness. 
I should prefer, therefore, common rolled iron of good (juality, 
and such as can be bad ready formed in bars or bolts of requi- 

* The roundnesH of the bar ]70&sesscs also an advantage in exposing less surface 
in proportion to its solidity to the action of the atmosphere, than any other fbrm. 
This at least renders it, under the same circumstances, preferable to square or reel, 
angular bars. 




156 Mr fiiichanan^s Report on a Bridge qf Suspeneim* 

site size and length * This will support, with perfect safety, 8 
tons upon the inch ; but at any rate the strength of every bar 
can be proved before it goes into tlie bridge, and rejected if it is 
too weak ; or else, as already remarked, the strong and the weak 
can be so blended together, that the strength of the compound 
chain may be rather above than below the standard. 

It will require, in all, 72 chains, each 1 J inch diameter, to pro- 
duce that strength which J should deem necessary : that is 86 
on each side of the bridge. These I disjjose in a compact square, 
having 6 chains in bread tli and 6 in depth, and packed as close 
to each other as the joints w’ill permit, so that they will not oc- 
cupy more space than a square of 15 or 16 inches. Caeh chain 
is composed of a series of bolts, 15 feet long each, united toge- 
ther, end to end., by a joint which is of the same construction in 
them all. This joint is formed by upsetting each end of the long 
l)olt, and hammering on it a shoulder 1^ inches long, and j)ro- 
jecting { inch all round, placing the shoulders oi' each two adja^ 
cent bolts together, and then forming a cast-iron socket to re- 
ceive these shoulders, and hold them fast together, as seen in 
PI. V. Fig. 1 . IMiese sockets are cast in two halves to the exact 
mould of the slioulder and bolt, which they embrace when put 
together, and they are then bound by l)oo|)s. Cast-iron can be 
loaded with the utmost safety, wdlh 4 tons, il‘ not 7 tons on the 
inch, so that if the block, exclusive of the hollow socket, has 
twice the thickness, or twice tlic* cross section of the holts, in 
every part it will be fully as strong; and if it have five limes the 
section, which will really be the case, the bolt itself will give way 
before the block. But to obviate every objection to cast-iron, 
which can be so readily formed intci those hollow^ blocks, while 
the malleable iron presents great difficulties in this respect, each 
joint itself can be easily proved as well as the lK>lt. These joints, 
in the different row^s of chains, I propose disposing at equal in- 
tervals in the length, so that wdien viewed sideways, they will 
have a curved appearance, as seen in the principal draw'ing. But 
any other arrangement may be adopted that may be found more 
convenient, as this is a matter of no very great importance. 

* This iron possesses also the imjiortant advantage of withstanding exposure 
much better than the reBned sort, which, in proportion to its fineness, appears to 
corrode more rapidly by the action of air and moisture. 

fTo be concluded in next Number.) 
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Art. XVI . — Remarks on a paper by Mr Haidinger on iht 

CrysUdline Jar m of the SvJpluilo-tri- carbonate of' Lead. By 

H. T. Brooke, F. R. S. 

An abstract of a pajjcr by Mr Haidinger on the crystalline 
form of the Sulphato-tri-carbonate of Lead, was published at 
page 286. of the last Number of this Journal. The paper it- 
self has been printed in the Transactions of the Royal Society 
oC Edinburgh. It will be seen from Mr Haidinger'^s statement, 
and from the other pages of this Journal to which he has refer- 
red, that I had supposed the primary form of this mineral to be 
A rhomboid ; that Dr Rrewster had described some optical pro- 
perties belonging to it, which he amceived to be incompatible 
with that form ; that Mr Haidinger has imagined its j)rimary 
Ibrm to be derived from an oblique rhombic prism ; and* that 
three such prisms are asserted by Mr Haidinger to be combined 
ifi the production of those figures, which have the appearance of 
rhomboids, as seen in his figure 6, Plate X. Vol. X. of this 
Journal. 

Since the publication of Mr Haidinger’s memoir, I have a- 
gain particularly examined my own and several other specimens 
of this mineraj ; and from the examination and the measure- 
ments of many different varieties of its crystals, I am satisfied, 
that Mr Haidinger has entirely mistaken its crystalline form, 
and that not (me his Jigures can ever oceur among the rny.9- 
tals of Sulphato-tri~varbonate of Lead, By what accidental 
circumstance Mr Haidinger had been deceived, it is difficult to 
say, without seeing the specimens from which fiis notion of form 
has been derived ; but that he has been so deceived, may be easily 
ascertained, by any person who will merely take the trouble of 
looking at a few specimens of the mineral itself, and of measur- 
ing the mutual inclination of a few of its crystalline planes. It 
is not my intention to enter farther into the examination of Mr 
Haidingeris paper, than to shew that it must be incorrect, 
from the actual figure and measurements of the "crystals which 
he has professed to be represented in his fig. 6. On comparing 
this figure with the corresponding one in the plate, published 
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in the Transactions of the Royal Society of Edinburgh, I ob- 
serve, that the lateral planes which, in fig. 6. of this Journal^ 
are denoted by 6, are marked by the letter in Part I. of VoL X. 
of the Transactions, and, according to Mr Haidinger'^s theory of 
the structure of these crystals, the planes in question are those 
marked c, and not A, of fig. % in this Journal. 1 shall there- 
fore consider these planes as if they were marked although I 
shall refer to them as planes ft, from their being so marked in 
fig. 6. 

It is not easy to understand Mr Haidinger‘’s own ideas of the 
manner in wliich this theoretical crystal, fig. 6. is formed, from 
the explanation he has given in the 12th page of his paper, in 
the Transactions of the Royal Society of Edinburgh ; but I think 
I do not misrepresent his meaning by stating, that in this figure 
tlie “ faces of crystallisation on the other (under) side, are paral- 
lel to those considered above,*” so that e on the adjacent upper 
plane shall measure the same as (f on the adjacent plane below. 

This being so, it follows that b on a will measure the same as 
ft' on the plane below adjacent to c, and the measurements of the 
crystals would thus be 


a 

on fl 

118’^ 

a" 

c* 

112 

d 

adjacent plane below, which may be called a ® 

112 

a 

ft 

90 U' 

a" 

b" 

90 U 

b' 

' a * below 

90 14 

a 

a' or of' 

179 10 

b 

b^* a re-entering angle of 

180 20 


and consequently measuring by the gonio 

- 


meter 

179 40 


the left hand y on b 

119 40 


the upper V' on the right hand ft' 

119 40 


The lines on the upper and lower terminations are supposed 
to be edges at which the planes a intersect each other at angles 
of 179® 10'. This angle Mr Ilaidingcr says it is very easy to 
overlook.*’" From what experience Mr Haidinger entertains this 
idea is not expressed, but it appears to me that such an angle 
could not well escape the notice of even a moderately close ob- 
server. 

If the reader will take the trouble of examining any speci- 

3 
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mens on which the crystals purported to be represented by 5g« 
6. occur, he will observe, that they do not exhibit the slight* 
est trace of salient angles upon the terminal planes, or upon the 
cleavage planes parallel to thesCf or of re*entering ones upon the 
lateral planes I ; but that both the terminal and lateral planes 
are dMtncili^ sinffle^ and frequently very brilliant, particularly 
in those crystals which are the most symmetrically formed, and 
tvhere, on account of their symmetrui^ Mr Haidin^er''s imagi^ 
narif lines ouf^ht to he the more apparent. If, after having in- 
spected those crystals, the reader will measure them by the re- 
flective goniometer, he will find, when the planes are bright, 
that a on h will measure 90®, and the planes b on each other 
1^0®, or within a very few minutes of these angles. I have found 
on one crystal a on b measure exactly 90®, b on h within a mi- 
nute 120". The constancy of these characters in the appa- 
rently rhombic crystals, might alone be sufficient to dissprove* 
Mr Ilaidingcr’s statements, but I may add that they ecjually dis- 
agree with every other crystal that I have seen, and with every 
angle I liave measured. One of the crystals I have observed, 
contains planes corresponding in position with P, and P of 
Mr lliildinger, whose inclinations on a he gives thus 

<1 on e nr 0' 

p in 

F in 18 

My crystal measures 

aojic nr 28 ' 

P 111 30 

P' 111 20 

I have also measurements of planes corresponding to his 

m on P 107* 49^ 

P^ 107 60 

results which are wholly inconsistent with Mr Haidinger’s no- 
tion of its form. 

It is some satisfaction to me to know, that both Mr Levy and 
Mr Phillips consider Mr Haidinger'’s figures incompatible witli 
the specimens they have respectively examined. I have stated, 
that it is difficult to deteef with certainty the source of Mr Ilaid- 
inger's misconception, without seeing his crystals, but there are 
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frequently small crystals of carbonate of lead, accompanying 
the sulphato-tri-carbonate^ which present some striking analogies 
with Mr Haidinger’s figures 

A twin-crystal of carbonate of lead now lies before me, of 
which the plane of junction corresponds very nearly in position 
with that of Mr Haidinger s fig. 1., and where it passes through 
the lateral planes, an obtuse re-entering angle is produced. If 
the reader will refer to Mr Phillips'’s measurements of carbonate 
if lead in his Mineralogy, p. 339, he will observe, that there are 
two planes i and ?w, fig. 3, truncating the edge of A, and that 
Mr Phillips gives for the measurement of these planes on A 

honi 151 “ 21 ' 
k m 121 26 

If we turn to Mr Haidinger’s measurements, we sliall find he 
gives 

* ' a on 1 isr 10' 

a m 132 15 

a n 121 12 

Although I have repeatedly found a plane corresponding to his 
fw, it is remarkable that it has never been accompanied by / or 
w. Still, however, these may exist on Mr Haidiiigei's crystal, 
and their near agreement in measure with Mr I’hillipsls / and w, 

» may lie merely accidental. I .shall only add, that Mr Haid> 
inger’s oblique pianos d arc by no means iiiconipatiblo with the 
secondary form of a rhomboid, when it is recollected that one 
of two syninictrical planes will frequently appear singly on a 
crystal. The plane d might belong to the modification I have 
denoted by f an example of which occurs in Haiiy\s fig. 139- 
of carbonate of lime, in the late edition of his Mineralogy. 

If the primary form, therefore, of the mineral in (|iicstion be 
not, as the figures of the crystals indicate, a rhomboid, some 
other substitution must be made than that which Mr Haidinger 
has proposed. 
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Art. XVII.— 0» the Ir^uence of tfte Hygrome^ric Sta/te of 
tfie Atmosphere nvoti the M inimum Temperature of Hhe 
Night By Adam Anderson, M. A. F, B. S. E., Rector 
of the Academy of Perth. 

The connection between the minimum temperature of the 
niglit, and the cci:tcmporaneous state of the air, in regard to hu- 
nhdily, was first pointed out, I behevc, in the Article Hyciio- 
MExar, which I wrote several years ago for the Edinburgh 
EiK*y:*lopfiedia, In that dissertation 1 remarked, that, as the 
temperature of every place for the whole year ranges between 
two extreme points, corresponding to the alternations of sum- 
mer and winter ; so it exhibits, during the diurnal rotation of 
tli.» Earth upon its axis, a like difference resulting from the vi- 
cissitudes of day and niglu. In the case of the daily char^ge of • 
temperature, there is some interval between the maximum and 
(he iniiiiimim condition, which may be regarded as the tempe- 
rature belojiging to the season of the year ; and though that 
point is not, at all times, e(]uaily distant from the extremes be- 
tv/een which it oscillates, it seldom departs far from their mean. 

If* this mean temperature were to rise and sink regularly, us 
the year advanced and declined, without being subject to daily 
fluctuation, the quantity of moisture existing in the atmosphere, 
at any given time, might be dcflcrmined by the thermometer 
alone, with considerable precision ; as it would generally be less 
tlian the (juantity corresponding to the mean temperature, and 
seldom greater tlian that which belongs to the minimum tempe- 
rature, the latter setting limits to the accumulation of w^atery 
vapour ill the atmosphere, while the former no less effectually 
secures it against a state of long continued dryness. The truth 
of tlie':e uhsertions will be readily perceived, by a com])arison 
of the minimum temperature with the point of deposition, or 
the temperature at which the moisture existing in the atmo- 
sphere would begin to deposite itself. I shall select for this pur- 
pose the observations which my friend the Rev. Dr Gordon made 
in the year 1815, during his residence at Kiiifauns ; not only be- 
cause they were made without any view to the support of* a 
VOL. XI. NO. 21. JULY 1824. L 
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theory, but still more because his extreme accuracy as an ob- 
server, joined to his pofound knowledge of this department of 
physical science,, gives them an authority which can be claimed 
for the materials of few meteorological journals^ 



Mean Tempe- 
rature of the 1 
Air. 1 

Degreesof Les- 
lie's Hygrome- 
ter. 

Grains of Mois- 
ture in 100 Cu- 
bic Inches of 
Air. 

» Csi 

'e B es 

^ .2 -3 

Mean Mini- 
mum Teinpe- j 
rature. ' 

Difference of : 
Point of Depo- 
sition, and Mi- 
nimum Temp. 


o 

. 





Januaiy, 

33 

4.9 

.1238 

29.1 

28.5 


February, 


8.1 

.1612 

36.8 

35.7 

+ 1.1 

March, 

4.3 

14.7 

.1451 

33.8 

34.9 

+ 1.1 

April, 

47 

23.1 

.1458 

33.9 

36.9 

-i- 3.0 

May, 


23 


44.3 

45.5 

— 1.2 

June, 

69 

29.7 

.2304 

47.9 

48.9 

— 1.0 

July, 


.32 

.2444 

49.7 

50.3 

— 0.6 

Augu5i£, 

60 

27.7 

.2463 

49.9 

50.9 

— 1.0 

September, 

65 

20.3 

.2214 

46.7 

46.9 

— .2 

Oc/ober, 


12.2 

.1967 

42.9 

42.6 

+ -3 

, November, 

38 

7.8 

,1396 

32.6 

31.4 

4 1.2 

1 December, 

33 

6.5 

.1177 

27.9 

27.8 

+ 0.1 

1 

48 


.lau 

39.6 

40.0 



The absolute humidity of the atmosphere, exhibited in the 
column entitled Grains of Moisture in 100 cubic inches of air, 
was computed by a formula which I have given in the article 
Hygisometry already alluded to, and the correctness of which 
I have since verified by a careful comparison of the results it 
affords, with the quantity of moisture in the air, as determined 
by direct experiment. The column shewing the mean point of 
deposition for each month, exhibits the temperature at which 
the air, at the time of observation, if cooled down to that point, 
would' begin to deposite tlie vapour in admixture with it. The 
adjoining column contains the mean minimum temperature as 
given by a self-registering thermometer ; and the last column 
shews the difference between the lowest temperature and the 
point of deposition. The coincidence is sufficiently great to 
establish the important fact, that the quantity of moisture dis- 
solved in the atmosphere is so intimately connected with its mi- 
nimum temperature, that the former may be readily inferred 
from the latter. It was not difiScult, indeed, to arrive at the 
conclusion, that, as the quantity of moisture which can exist in 
















upon the Minimum Temperature of the Night. 

iho atmosphere, under the vaporous form, is entirely regulated 
by temperature, and totally independent of chemical solution, 
the hygromctric condition of the air must, at all seasons, nearly 
correspond with complete saturation at the minimum tempera^, 
tore; more es{)ecially from the summer to the winter solstice, 
a period of the year when the accumulated mcASture is return*- 
ing back, by the decline of temperature, from the vaporous to 
the liquid state. In the present paper, however, it is not so 
much my design to illustrate this pcjint, as to endeavour to shew 
that the hygrometric condition of the atmosphere exerts a con- 
siderable reaction upon the temperature by which it is induced ; 
the humidity of the air producing, in this respect, upon its tem- 
perature, an effect analogous to that of the fly-wheel of the ma- 
chine, which regulates and controls the operation of the moving 
power by which it is itself kept in motion. 

Every person w^ho is at all acquainted with the general doc-, 
trines of caloric, is aware of the fact, that liquids, during tlieir 
transition to the state of vajjour, always absorb a large propor- 
tion of the matter or substance of lieat. This heat is not dis- 
coverable, in its combined state, by any of the ordinary means 
which we employ to delect the presence and intensity of that 
subtile agent. In the case of the vapour of water, it exists in 
union with the aqueous particles, in what is called a latent or 
concealed state ; but the characteristic energy of its nature is 
only suspended or neutralized^ not destroyed. The vapour, 
with which it is united, cannot recover the liquid form, until the 
watery particles have been disengaged from the igneous fluid, 
which being thus separated, resumes its wonted aeli\’ity, and 
produces upon contiguous bodies, with wliich it enters into 
new' combinations, the usual indications of its presence and ope- 
ration. Thus, when a quantity of common air, completely sa- 
turated with humidity, at any particular temjxjraturc, is made 
to suffer sudden condensation, the extrication of heat from the 
compressed va{X)ur is not only perceptible by the senses, but 
sufficiently great to set fire to inflammable substances, placed 
within the sphere of its activity. The effect may be ascribed in 
part, no doubt, to the compression of the air, and the change 
of capacity for caloric, which it undergoes by condensation ; but 
it seems to be chiefly owing to the transition of the vapour to 

l2 
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the state of water, in consequence of the reduction of volume 
it sustains, the effect being much more limited when dry air is 
subjected to the experiment The conversion of vapour to the 
liquid condition being thus necessarily attended with the evolu- 
tion of heat; even when the experiment is performed upon a 
small scale, where a large portion of the effect is expended upon 
the sides of the vessel containing the vaporised air, it is obvious, 
that the great aerial magazine which encompasses our globe, 
cannot yield up the moisture with which it is, at all times, more 
or less copiously charged, without having its temperature exten- 
sively affected by the change Hence, if, by any great physi- 
cal cause, the temperature of the air should be exposed to a 
sudden reduction, the extent of the effect would not only be 
modified, but in a great measure counteracted by the extrication 
of heat which SVould thus take place. In conformity with these 
views, it may be inferred, that the greatest cold during the night 
should always be observed when the atmosphere is in its driest 
state ; and^ conversely^ that when the air is extremely moists 
there slumld be little difference between the temperature of the 
day and the night This conclusion, which will go far to ex- 
plain the cause of the various deflections in the isothermal lines 
of Humboldt, I have verified by a vast multiplicity of observa- 
tions, both near the level of the sea, and in situations ^000 feet 
above it ; during the extreme heat of summer, as well as the 

* The heat extricated by the condensation of vapour is beautifully exhibited 
by the following simple experiment : — Let a little moistened linen or |>aper be 
placed under a receiver, upon the plate of an air-pump, in which there is at the 
some time suspended a delicate thermometer ; on exhausting the air, the receiver 
will soon be filled witlj invisible vai>our, w'hirh w'iJl he more or less dense, accord- 
ing to the temperature of the apartment at the time of the experiment. In the 
course of two minutes, if the air-pump be a good one, the density of the vapour 
will reach its maximum state, for the temperature ; that is, the space occupied ?jy 
the vapour will be incapable of holding more moisture in solution,— consequently, 
when the stop-cock is turned, the air, which is allowed to enter the receiver from 
the outside, carrying along with it the portion of water which it retains at the 
time in the vaporous state, the whole of that vapour must suffer condensation. 
The sides of the receiver arc accordingly suddenly bedimmed with moisture, and 
the thermometer at the same instant rises 5 or 6 degrees. This experiment af- 
fords a fine illustration of the well-knowm fact, that the formation of a cloud in the 
cenlth of a clear and serene sky, never fails to raise the temperature of the air at 
the surface of the earth 2 or 3 degrees. 
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most intense cold of winter, when the air was loaded with va- 
pour, not less than when it was almost entirely bereft of humi* 
dity ; insomuch, that, by ascertaining the hygrometric state of 
the atmosphere in the evening, I have no difficulty in determin- 
ing the minimum temperature of the ensuing night, the devia- 
tion seldom being beyond the limits within which the nicest 
thermometrical observations are made. 

The agreement, however, which I have endeavoured to trace 
between the minimum temperature and the point of deposition, 
is^ for obvious reasons, most remarkable from the end of July to 
tlic end of December, the temperature of the year being then 
on the decline, and rendering the relative humidity greater than 
dunng the other half of the year; but at no season is the devia- 
tion so great as not to indicate a mutual connection between 
them. It may also be proper to remark, that, after the t^pe- » 
rature of the night reaches the point of deposition, which it sel- 
dom fails to do, the check to its farther diminution operates 
most effectually at the higher temperatures ; l>ecause the quan- 
tity of vapour which passes into the liquid state being greater, 
it exerts a corresponding influence over the thermal state of the 
air, and thus prevents the lowest temperature of the night from 
ever being greatly depressed below the point of deposition. In 
the month of July, for example, when the mean point of depo- 
sition may be taken in this latitude at 45°, the quantity of mois- 
ture in the air is 0*2099 grains in 100 cubic inches ; whereas, in 
die month of December, when the mean point of defiosition is 
15° lower, the quantity of moisture in the same volume of air 
is only 0*1278 grains. So that a depression of 1° of temperature 
in the former case, would cause nearly double the quantity of 
va[)oiir to pass to the liquid state, and evtilvc a proportional 
quantity of caloric, to counteract any tendency (whether from 
radiation or any other cause,) which the air might have to a 
farther reduction of temperature. I sliall not ocCupy the pages 
of this Journal with a tedious comparison of numerical results 
in support of the general positions which I have laid down, but 
confine myself to a few interesting details of some observations 
which I made, under circumstances peculiarly well fitted to sub- 
ject the theory to a severe trial. These I shall briefly describe : 
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Having occasion, during the month of August 18SS, to fix 
my residence for some time at Amulree a situation in the 
Highlands of Perthshire remarkable for the dryness and salu- 
brity of its air, I carried along with me a number of good 
meteorological instruments, for the purpose of making such ob- 
servations on the hygrometric state of the air, in that elevated 
part of the country, as might tend eitlier to confirm or overturn 
my hypothesis. The state of tlie weather, which proved ex- 
tremely variable, was higlily favourable to the objecl I had in 
view, the thennometer having ranged, in that short interval, from 
68* to S6% and exhibited gTcater fluctuations than I have ever 
observed in the month of August. On the 13th the day was 
liazy, and the coincidence, the following night, between tl)e 
minimum tenij>erature and the point of deposition, as indicated 
by my formula, was exact. The following day the humidity of 
the air increased considerably, and the point of deposition rose 
from 45^” to 48J°. 'I'he ensuing night the minimum teinjHjra- 
ture was proportionally raised, the registcr-lhennomcter having 
indicated 50*. The next day, the absolute humidity of the air 
was reduced, in consccjuence of an imp(*tuoiis dry wind, from 
.282 to .165 grains of moisture in 100 cubic inches of air, and 
the point of deposition thus descended to 37® ^ Tlie minimum 
temperature whicli followed tills very sudden change was 38^*’, 
differing only ^ths of a degree from the temperature assigned 
by the formula. From that day the dryness of the atmosjihere 
gradually increased till the 22d, w'hcn the quantity of moisture 
in the air became less than is commonly observed, except in the 
most rigorous of the winter months. On the evening of that day 
my formula indicated that the point of dejxisilion was reduced 
to 26*, and the next morning I had the satisfaction to find that 
the register-thermometer had, in the course of the niglit, reached 
the very same }X)int, Another register-thermometer, which I 
had placed on the summit of a neighbouring hill, at the height 
of 905 feet alxn'e the point where I usually made my observa- 
tions, shewed that the greatest cold in that elevated situation 
had, contrary to what commonly happens, been 1 " liigher. 

• Amulree is, by rny barometrical observations, 935 feet above the level of 
the sra. 
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This remarkable degree of cold, at that season of the year, 
seems to have been in a great measure local, and to have ex* 
tended only a few miles around Amulree. At 6 o^clock in the 
morning, the ground in the neighbourhood of that j)laoe was so 
hardened by the frost, that it could not be penetrated by an in- 
strument ; and the crops, particularly those of oats and potatoes, 
suffered severely ; the former, which were previously in a green- 
ish state, soon after assuming a pale yellowish appearance, while 
the latter were completely blackened and withered in the stem. 
The Intensity of the frost was less felt in the neighbourhood of 
Crieff, whicli is about 10 miles from Amulree, but even there it 
sensibly affected the standing crops. Around Perth* its influ- 
ence was scarcel 3 ^ perceptible, the register-thermometer having 
descended only to 39 but in the vicinity of that place the 
air possessed a much greater degree of humidity, the point of 
deposition, by the application of my formula to Dr Gonloifs 
observations at the Manse of Kinfauns, being 38^ 

The extreme dryness of the air, which preceded the great de- 
pression of temperature, during the night, around Amulree, was 
not of long duration. On the evening of the 23d, the point of 
deposition rose to 32% and the minimum temperature of the fol- 
lowing night did not descend below SOJ'*. Next day, the quan- 
tity of moisture in the atmosphere was more than doubled, so 
that the point of deposition, assigned by the formula, rose from 
32° to 47°. The elevation of the minimum temperature corre- 
sponded to this increase of the humidity of the atmosphere, and 
rose from to 46j°. These facts seem to establish, in the 
most satisfactory manner, that a coincidence exists between the 
lowest temperature of the night and the point of deposition, or 
that temperature at wliich the moisture dissolved in the atmo- 
sj)herc would return to the liquid state. The only question with 
respect to which any difference of opinion can be entertained, is, 
Whether the temperature regulates the humidity, or the humi- 
dity the temperature ? To this question I have no hesitation in 
replying, that, from the facts I have adduced, we are warranted 
in drawing the conclusion, that the temperature, in the first in- 
stance, determines the mean hj^gromeiric condition of the atmo- 

* Perth is 18 miles from Amulree, the first range of the Grampians interven* 
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sphere, at least where the surface of the earth affords a sufficient 
supply of moisture; and that the latter,' in its turn, re-acts upon 
the temperature, and prevents it from being in any case greatly 
depressed below the point of deposition. In cases where this 
check operates in a feeble manner, which must always happen 
when the atmosphere is reduced to great dryness by the trans- 
lation of air from a higher latitude, or across elevated table-land, 
the lowest temperature of the night must always be considerable. 
In the months of April and May, for example, the air over our 
island is generally extremely dry, on account of the cold and 
parching north-east winds which prevail at that season, and the 
minimum temperature of the night is accordingly often reduced 
below the freezing point. Last season afforded a striking illus- 
tration of thi.s. The spring was throughout extremely dry, and 
the minimum temperature descended almost regularly every 
night helow the freezing point, the only exceptions having oc- 
curred when a partial change took place in the humidity of the 
air. Even on the day of the summer-solstice, though the 
maximum temperature rose at Perth to 70% yet the moisture in 
the atmosphere being so scanty that the point of dejx>r;iLlon was 
so low as 28'", the temperature of the ensuing night sunk to 80" ; 
nor did the self-registering thermometer cease to approach the 
freezing point, until the absolute humidity of tlic atmosphere 
became permanently ami considerably augmented. 

From the remarks which I have made on this important sub- 
ject, a methcxl of determining the average hygrometric state of 
the air, by means of the minimum temperature, readily sug- 
gests itself, it being evident, that places, where there iy> little dif- 
ference between t>he greatest heat of the day and the extreme 
cold of the night, must be exposed to a moist atmosphere, while 
those situations wliich possess a wider range, with res})cct to the 
diurnal returns of temperature, must enjoy a corresponding de 
gree of dryness, and probably, loo, of .salubrity. I) ut it is to 
the influence of hioisture, as the means of checking the diminu- 
tion of temperature during the absence of the sun, the great 
source of light and heat to our globe, that I with chiefly to 
draw the attention of meteorologists. After the sun has sunk 
below’ the horizon, the temperature of the air, which had been 
previously declining with his iiltiuide, undergoes a more rapid 
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diminution, and reaches its minimum state generally about mid- 
night i after which it suffers little or no change till towards the 
hour of sunrise. From midnight the progress of the cold is 
almost completely arrested, the transition of the vapour to the 
li(iuid state evolving a sufficient portion of heat to counteract the 
loss of temperature by radiation, and the other physical causes 
by which the cold of the night-air is induced. Before sunset, a 
considerable portion of moisture, itjnust be admitted, is discer- 
nible on the blades of grass, and other spicular substances on 
the ground ; but the dew thus formed is rather a condensation of 
the moisture exhaling from the surface of the earth, by the heat 
it had acc|uircd during the day, than a precipitation of vapour 
from tlie atmosphere, which it would seem does not begin to 
take place until the temperature of the air has cached the point 
corresponding to ct)mplete dampness. This is the reason why 
from midnight to the time when the heat of the sun b^ns to* 
l)e sensibly felt next morning, the temperature of the night is 
nearly stationary ; and were it not for the constitution of things 
which I have described, the reduction of temperature would 
proceed to a much greater extent than is actually observed, see- 
ing that the night-cold, even in the months of summer, when 
the season hajjpens to be very dry, is always excessive, and fre- 
quently descends below the point of congelation, at the very 
time when the temperature of the day rises to 75°. 


Akt. X VIII . — Notice of an Inquiry into the Principles accord- 
ing to which Friendly Societies (or Benefit Societies) ought 
to be conducted^ in order to insure their sthbiUty and success. 

A VEHY interesting publication, upon tliis important subject, 
is about to make its appearance, in the form of a lieport from a 
Committee of the Highland Society of Scotland. The inquiry 
was moved for so early as 1819, in consequence of the well 
known facts, that, of the numerous Friendly Societies insti- 
tuted at different times in this country, the great bulk had gone 
to ruin, by making greater allowances than their funds could 
afford ; that of those which remained in existence, the major 
part had been com])clled to lessen their allowances to such sums 
as their funds could bear ; and that very few, indeed, were in a 
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state of solvency. Comparatively little blame, however, could 
be attached to the managers of any of them, as they were with- 
out any data from which to make calculations ; but it seemed 
evident, that their experience, if it could be collected, might af- 
ford good data for the guidance of similar societies in future. 
With this view, the Highland Society ap|)ointed a Committee, 
Mr Oliphant, W. S., as Convener; and, in 1820, schedules 
were prepared and circulated in most parts of Scotland, accom- 
panied with an exemplification, to enable members of societies 
to fill them up with accuracy, and with the least possible trouble 
to themselves. The Highland Sticiety also offered premiums 
for the most distinct and satisfactory returns. By the end of 
1822 returns were* received from upwards of 70 societies, com- 
prising the experience of about 7000 persons, which, when mul- 
tiplied by the number of years during which they respectively 
were irfembers, gives more than 100,000 results. The di- 
gesting and arranging of these, as well as the subsequent calcu- 
lation of a great number of Tables founded upon them, was un- 
dertaken by Mr John Lyon, Governor of Watson’s Hospital, 
a gentleman well (jiialificd for such a task ; and in the execution 
of which, he had the advice and assistance of a number of gen- 
tlemen of great experience, as calculators. 

The average annual Sickness, to an individual, is thus given 
in the Report. 


Age. 

Sickness in weeks 

and Decimals. 

Under 20 

0.3797 • 

20 to 30 

0.5916 

„ 30 to 40 

0.6865 

40 to 50 

1.0274 

50 to 60 

1.8806 

60 to 70 

5,63.37 

above 70 

16.5117* 


The total average sickness, experienced by a person who at- 
tains to the age of 70, during the 50 years from 20 to 70, is 
98.197, or 98 J weeks. But the quantum of sickness alone does 
not afford sufficient data for the formation of proper tables. 
Mortality must also be taken into the calculation ; and considcr- 

• These being for indefinite terms of years, arc not entitled to the same confi- 
dence as the intermediate Sickness, which i» for unifoim terms of 10 years. 
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ing that the Northampton Table, though it has long been used 
in calculations of this kind, gives the mortality by much too 
high, the liejKjrt proceeds upon an average of three Tables, 
the Northampton, the Carlisle and the Swedish. Jnterest is cal- 
culated at 4 i)er cent. 

The Tables arc constructed for four distinct Schemes, viz. 'Xsty 
Sickness from to 70 ; 2d, Superannuated Allowance, or Life 
Annuity, al^)ve 70 ; 3d, Funeral Money, or a sum payable up- 
on the death of a member; and, 4^A, Annuity to Widows of the 
first marriage only. The annual contribution to each scheme 
is L. 1 from each member, from the date of entry to the age of 
70, if he lives so long. The standard age of entry is held to be 
21 ; and every entrant, above that age, must cither pay down 
at entry a sum equal to the individual stock of# the members of 
his age, who entered at 21, or an increased annual contribution 
in lieu of it. Each of these is distinctly set down, inTa sepaT 
rate column. It is found that this contribution, to each of 
these schemes, will aft'ord, A weekly Sick Allowance, from 
21 to 70, of L. 1 : 0 : 7 ; ,2d, A Superannuated Allowance, or 
Life Annuity, to such of the members as survive 70, of L. 58, 
Os. 2Jd ; 3d, A Funeral Allowance, or sum payable at death, 
of L. 59: 19: 2 ; and, 4fA, A Life Annuity to widows of the 
first marriage only, of L. 5 : 12 : GJ. 

A number ol* interesting details are given in the Report, ac- 
<*onipanicd by rules and problems for converting these contribu- 
tions and allowances into others, so as to provide for a very con- 
siderable variety of cases. Besides forming a prominent part of 
the sixth volume of the Highland Society ''s Transactions, wc 
understand that, for the convenience of the numerous Friendly 
Societies in the country, the Report is to be published as a sepa- 
rate pamplilet, by Messrs Constable and Company. 


Aet. XIX . — On the comparative Value of Oil and Coed Gas. 
By Andrew Fyfe, M. D. F. R. S. E. Lecturer on Chemis- 
try, Edinburgh. 


At 


[* a time, when the public interest is so much excited, no 


apology, I conceive, is neccvssary, for laying before them some 




173 Dr Fyfe on tJie Comparative Value of Oil and Coal Gizs» 

remarks on Gas-light ; not with the expectation of advancing any 
thing new, but merely with the view of collecting into a con- 
densed form, what has already been said on this subject, par- 
ticularly on the important question, Whether oil-gas can com- 
pete with coal-gas, in point of economy. 

Although, at the first erection of gas-works, the public feel- 
ing was strongly against them, on account of their supposed 
danger and ofiensive nature^, this prejudice has gradually worn 
ofi*. Though the danger of having large collections of gas has 
been rated at an enormous extent by Sir William Congreve, only 
one instance of the explosion of a gas-holder has happened ; and 
this occurred in the first filling of one at Manchester, through 
ignorance, and the carelessness of the workmen. The atmosphe- 
ric air not having been extracted, was, of course, allowed to mix 
with the coal-gas, and one of the men wishing to ascertain if the 
gas-hoIckT was tight, applied a candle to a part, from which gas, 
mixed with atmospheric air^ was issuing, which caused it to ex- 
plode, and tear the gas-holder in }>ieccs. 

A few accidents have occurred, froni the escape of gas from 
the pipes, but these have, in'general, been produced by the care- 
lessness of the workmen, and were of a trifling nature ; for when 
the gas does escape, it is only when it gets into some confined 
pliice, as a vault, or a common sewer, that it can, on the approach 
of flame, do any mischief. It has been advanced by some, that 
accidents may happen from the gas escaping from the burners, 
by forgetting to turn the stopcocks. No accident of this kind ' 
is, we believe, on record ; nor is it at all likely to hap})en. Sliops 
and apartments of a dwelling-house are not close enough to keep 
the gas confined ; but allowing that they are, the (|uantity emit- 
ted, is too trifling, compared to that of the air. Coal-gas is most 
explosive when mixed with alx>ut 5 of air. In a room, then, of 
twelve feet each way, one burner, consuming five cubic feet per 
hour, would be .sufficient to light it, but, in this apartment, there 
are 1728 feet, so that, to get an explosive mixture, and allowing 
there is no loss of gas, the burner must be left open upwards of 
fifty hours, or at least two days and nights, which is not likely 
to happen. When more lights are usedj the apartments are of 
course larger, so that the same lime would still be required. In 
those cases, als<», in which the burners arc left open, the odour 
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of the gas gives warning of its escape ; so that one of its proper- 
ties considered offensive actually proves a valuable safeguard. 

Cf the Nature of the Gaseous Fluid emitted by the decompose 
tion of OH and Coal. 

The gaseous matter^ given off from coal and oil, now known 
by the name of coal and oil gas, contains nearly the same ingre- 
dients, but in different proportions. ^Dr Henry has shown, that 
they are mixtures of hydrogen, carbonic oxide, carburetted hydro- 
gen and olefiant gas, with occasionally a little nitrogen ; and in 
addition to these, coal-gas, before it is subjected to the process 
of purification, always contains ammonia, carbonic acid and sul- 
phuretted hydrogen, but from w'hich it is, or at least ought to 
be, freed before it is sent into the gas-holder, sothat both ga8(\s, 
wlien exposed for sale, contain the same ingredients, but in dif- 
ferent proportions. There is also given off*, during the decom- 
]K)sition of coal and oil, an essential oil, which seems to be held 
in solution, in a state of vapour, in the gas, and which is the cause 
of the smell, and, as some suppose, adds to the illuminating 
p)wer. 

Ur Henry, in his paper in the Annals of Philosophy for Sep- 
tember 18521, has given the component parts of different samples 
of gas. The coal-gas was prepared from Wigan Canal, at the 
manufactory of Messrs Phillips and Lee, and collected from an 
opening in a pipe between the retort and the tar-pit, generally 
about half an hour after the commencement of the distillation, 
except in the instance of the gas No. 4,, which was taken five 
hours, and No. 5., ten hours from that period ^ the carbonic acid 
and sulphuretted hydrogen being removed by washing it with 
solution of potassa. 



spec. Grav. 

Gas Condensible by Chlorine. 

Gas, No. 1. 

650 

13 per cent. 

2. 

620 

12 

a 

630 

12 

4. 

500 

7 

5. 

345 

0 
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After the condensible gas was removed, there remained, 



Azote. 

Carb. Hyd. 

Cai'b. Ox. 

Hydrog. 

Total. 

No. 1. 

1.5 

94.5 

4 

0 

100 

2. 

6 

82 

2 

10 

100 

3. 

2 

66 

14 

18 

100 

4. 

5 

60 

12 

23 

100 

5. 

10 

20 

10 

60 

100 


In the following Table, the oil gas of the three first experi- 
ments was procured from whale-oil, previously boiled, to free it 
from water, the heat of the retort being in each succeeding ex- 
periment reduced till it was just sufficient to decompose it. The 
fourth gas was from a London work. 



Spec. Grav. 

Lost by Chlorine. 

Gas, No. 1. 

464 

6 per cent. 

2, 

590 

19 

3. 

758 

22.5 

4. 

906 

38. 


After this there remained a gas composed of, 








No. 1. 


30 

15 

46 

100 

2 . 


40 

15 

40 

100 

3. 


65 

20 

10 

100 

4. 

HI 

75 

15 

5 

100 


The gas condensed by chlorine is supposed to be partly ole- 
fiant, partly a volatile oil. That not condci>sed, the above 
Tables shew to vary in its composition. In the best specimen 
of oil-gas, the carbonic oxide is in larger proportion than in the 
best kinds of coal-gas, and the carburetted hydrogen is most abun- 
dant in the latter. The hydrogen in both appears to increase 
as the temperature at which they are formed becomes higher, 
and is always greatest in the last portions. 








Dr Fyfe on the Comparative Value of 0\l and Coal Gas, 175 

On tlie Qucmtity of Gas obtained from Coal. 

The quantity of gas to be got from coal varies according 
to the coal employed, and the manner in which it is treated ; the 
quality also depends on the mode of applying the heaU Taking 
it for granted that the most advantageous method of decomposing 
it is followed, the quantity from the different kinds of coal varies* 
In stating the proportions, therefore, we can come only at an 
average conclusion. 

Mr Peckston^ in his work on Coal-gas, states, that a chaldron 
of Newcastle Walsend coal will yield 10,000 feet, supposing it 
decomposed under the most advantageous circumstances ; S cwt. 
will, therefore, yield about 760 feet. 

At Edinburgh, 2 cwt. of parrot-coal yield on an average 860 
feet of gas 

According to Mr Neilson, engineer, Glasgow, 2 cwt. of Les- 
mahago coal will produce 1080 cubic feet of gas, allowing 4J to 
each pound. Mr llussell of London has stated the quantity 
from Newcastle coal to be the same, 4^ feet per pound. Mr 
Dewy, in a late paper in the Annals of Philosophy, aSserts, that, 
at Liverpool, Mr King considers it good economy to procure 
7000 feet from a ton of Wigan Orral-ocal, making it only 700 
feet from 2 cwt., a very little more than 3 feet per pound. He 
has stated also, that, at Glasgow, 1200 feet arc procured from 
2 cwt. of cannel-coal, which is considerably above that mentioned 
by Mr Neilson. From these various statements, the general con- 
clusion has been drawn, that 2 cwt. of good coal ought to yield 
about 1 000 feet of gas. 

With respect to the quantity to be got from oil, this must of 
course also depend on tlie nature of tlie oil, end the manner of 
decomposing it. Mr Ricardo mentions, that, from repeated trials, 
in various oil-gas establishments, it has been ascertained that I 
gallon produces 100 cubic feet. From the experiments of Mr 
Brande and Mr Faraday, it appears that the same quanUty af- 
fords from 100 to 110 feet. In some instances I have known 
it amount to about 120, but in these cases it was not good, the 
additional quantity having been derived from substances put 

* The gas yielded by this coal is found to be of superior quality to that from, 
the other kinds submitted to triaL 
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into the retort At Leith, a gallon of whaled affords from 98 
to 108 cubic feet; and the same quantity of palm-oil, from 97 
to 114. It may be considered a fair estimate to obtain 100 feet 
from each gallon, presuming, of course, that the oil is decom- 
posed under the mok favourable circumstances, so as to get a 
gas possessing the greatest illuminating power, for on this every 
tiling depends. From experiments I have performed on a small 
scale, and from trials made at Leith, I find that if the oil be al- 
lowed to flow into a retort brought just to a rod heat, there is 
comparatively little gas, but a great deal of volatile oil. When 
the retort is brought to an intense heat, lamp-black is formed in 
considerable quantity ; so that in both of these ways there is a 
great loss. When the retort is at a {ull red heat, the oil seems 
to undergo decomposition most easily, and to give off the largest 
proportion of good gas. 

Illuminating Power of Oil and of Coal Gas, 

Various statements have been given of the illuminating power 
of oil and coal gas ; nor is this to be wondered at^ when we consider 
that the quality of the gases depends co much on the mode of 
preparation, and take into account also the defective modes usu- 
ally adopted for determining the intensity of tlic light afforded 
by their combustion. Mr Ricardo, in his early papers on this 
subject, has given a very flattering account of oil-gas. He states, 
that an Argand burner, giving a light equal to six candles, six 
to a pound, consumed one cubic foot per hour: and as Mr 
Accum mentions, that an Argaiid of coal-gas, giving a light 
ec]ual to three candles, eight to the pound, consumes two feet 
in the same time, he has inferred, supposing the candles of the 
same size, the illuminating power as 4 to 1 ; but taking the 
average of a number of experiments, he has fixed their compa- 
rative power of giving light as 3 to 1. 

In these trials, however, the gases were not brought into com- 
parison with each other by burning them together, and the data 
on which he proceeds seem to be very fallacious, as it is not 
stated whether the candles were of the same kind in both ex- 
periments. Messrs Taylor and Marti neau, the patentees of the 
oil-gas apparatus, have, however, come to nearly the same con- 
clusion, that the illuminating power is as 3 J to 1, a conclusion 
drawn from the experiments of Mr Brande and Mr Faraday. 
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A gentleman coniheeted with the Liverpool Gas Company, in 
the answers to the queries put to him by the Committee of the 
Dundee Company, replies, that the relative quantity 0 ^ gas re- 
quisite to supply the same light, is as 14 oil-gas to 51 coal-gas, 
making their jiower of affording light rather more than to 1. 
Though the above statements place the illuminating power of 
oil-gas so high, a very different account is given by others. Ac- 
a)rding to Mr NcilsOn, Glasgow, it is not to be rated at above 
52, or at all events beyond to the other as 1 ; and the same 
conclusion is drawn from a series of experiments made at Bris- 
tol, by Messrs Herapath and Rootsey, in whose results, Mr 
Beckstonc has remarked, that every reliance may be placed, as 
they could hot be actuated by party-feeling, but solely by a de- 
sire to asc*,ertthn tlie truth. These statements, so very discord- 
ant, must arise either from the defective mode of ascertaining 
the intensity of the light, or from the variable quality of ibe gas, * 
both of which, I believe, but particularly the latter, have had 
their effect 

The mode Usually Ibllowed for ascertaining the illuminating 
power, viz. of producing the same intensity of shadow, and 
marking the quantity of the gas consumed in a given time, is 
liable to many objections. It is extremely difficult, for instance, 
to judge w'ith precision of the depth of shadow ; besides, unless 
each gas is burned under circumstances favourable for produ- 
cing the greatest light, the conclusion with respect to their power 
of illumination is not correct. Some of the experiments in which 
the oil-gas is stated as to 1, ithas been said, were conducted 
by using burners of equal dimensions for both : now, it is well 
known that tlie fonner requires a smaller one than the latter, 
otherwise the intensity of the light is not in proportion to the 
gas consumed, part of It probably escaping combustion. The 
remark, with respect to the variable quality of tlie gas, is also of 
equal force. In a paper published by Mr Dgwey, in the An- 
nals of Philosophy for December, some experiments on the il- 
luminating power of the gases are stated, with a view of setting 
the matter at rest.’’ This I conceive they have done, as far os 
can be expected ; but I suspect the conclusion to be drawn from 
them, is very different from that at which Mr Dewey arrives . 
The gases were taken from main-pipes running parallel to each 
VOL. XI. NO. 21. JULY 1824; M 
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other, the coal-gas from the Imperial Gas Works, the other 
from that at Bow. Being burned so as to affcn*d the same in- 
tensity of light, the quantities were found by accurate metres to 
be (taking tlie mean of seven trials) as 48fi0 to 1S68, very 
nearly to 1. Though these experiments seem to have been 
conducted with every degree of care, yet I am inclined to cour 
sider the coal-gas of very inferior quality; It has been supposed 
by some, that the specific gravity of coal-gas is a good test o£ 
its purity, the lighter it is the greater being its power of illumi- 
nation. The experiments of Dr Henry, and others, howeverv 
disprove this ; indeed, after the gases are properly purified, I 
believe the heavier they are, so much the more will be the light 
afibrded by their combustion. The gas used by Mr Dewy was 
of specific gravity .406, now this is less than pure carburetted 
hydrogen, which is *555. In a note to die same paper the edi- 
tor remarks, that the results of Mr Dewy coincide with those ob- 
tained by him and Mr Faraday. The coal-gas they subjected 
to trial was, in one instance, of specific gravity .429, in another, 
.406. The oil-gas was .965 and .939, and their illuminating 
power to the former was as 3^ to 1. As die coal-gas in all of 
these experiments was of inferior specific gravity to carburetted 
hydrogen, we may reasonably infer, that they contained a c«mi- 
siderable proportion of pure hydrogen, wliich, it is well known, 
affords a very feeble light. That I am correct in this assertion, 
at least that the coal-gases were of inferior quality, is proved by 
the experiments of Henry and others. Dr Henry lias found 
the gas to vary in specific gravity from .345 to .650, its illumi- 
nating power increasing as it approached the maximum. The 
specific gravity of the coal-gas of Edinburgh, which is allowed 
by all to be of very superior quality, I have found to be so high 
as .680. The oil-gas used by Mr Dewy was .989. Dr Henry 
mentions, that in some of his experiments it was .906. I have 
found that, from the small apparatus of Mr Milne (Taylor and 
Martineau‘’s), to be «940, and which is generally allowed to be 
very fine, so that we take it for granted, that that of Mr Dewy 
was of good quality. If, then, in these trials a good oil-gas, 
pitched against a very inferior coakgae (which I think I have 
proved it to be), is only os 3^ to 1, the illuminating power of 
the former must be much reduced when brought in competition 
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with the latter when of equally good quality ; consequently, it' 
must be far short of that stated by Mr Dewy. 

Dr Henry, in his paper on the nature of the gases produced 
by the decomposition of coal and oil, proposes to ascertain their 
illuminating power by finding the quantity of oxygen necessary 
for their combustion ; for, according to him, the more a gfts will 
consume, th# more light it will afford. He has found, that oil 
and coal gas, produced under different circumstances, take dif- 
ferent quantities of oxygen. 


V' 

]00 Volumes of Coal-Gas of Specific Gravity, took of Oxygen 

345 7S 

500 166 

620 194 

630 * 

650 81 T 

100 Volumes of Oil-Gas of 464 ^ 1[6 » 

590 * 17,8 

758 m 

906 860 


From the aliovc tables it would, of course, be inferred^ that 
the illuminating power of oil-gas, No. 4., is the greatest, that of 
coal-gas, No. 1., the least, these being to each other as 260 to 78 ; 
that is, as 3 1 to I. From this, then, it appears, that the best 
(Al-gas Is to tlie worst coal-gas as 3| to 1 ; of course a very dif- 
ferent conclusion with respect to their illuminating power would 
be drawn, were we to take an average from the above tables, by 
which we should diminish the light given out by the former,* 
and increase that from the latter. 

There is still, I conceive, another mode of ascertaining tlio 
comparative illuminating power of the gases. It has been al- 
ready stated, that the gas from oil and coal, the latter being 
freed from all impurities, is a mixture of variable proportions of 
olefiant gas, carburetted hydrogen, hydrogen, carbonic oxidey 
and azote, with an essential oU held in solution ; the first of 
which is probably the principal source of light ; the other com- 
bustible gases affiirding, by their combustion, very little^ If this 
be the case, by finding its quantity wc have an easy mode of as** 
certaining the relative illuminating power. The olefiant gas in 
coal and oil gas may be condensed by dilorine, provided the 

H ® 
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il^ixture be excluded from light, to prevent any action on the 
carburetted hydrogen ; hence affording an easy method of as- 
certaining its proportion. The mode of performing tlie experi- 
ment is very simple : A graduated jar, inverted on a water- 
trough, must be filled to the mark 50 with the gas, and 50 mea* 
tnxras of chlorine are then to be introduced, the tube being co- 
vered with a pa}x;r sltade to prevent any action (gi tlie other 
gases. In tlie course of from ten to fifteen minutes the conden- 
sation is completed. As chlorine and olefiant gas combine in 
equal proportions the diminution in the mixture will at once in- 
dicate the quantity of the latter in 100 parts of the gas subject- 
ed to trial ; thus, if the water should rise to 40, the gas must 
have contained 40 per cent, of olefiant gas. From the trials I 
have made, 1 find that it promises to be a very easy, and, as far 
as I have found, an accurate mode of ascertaining the compara- 
tive illckininating power. As tried in this way, it is (with oif- 
gas 'and coal-gas prejmred in Edinburgh), as 17 to 31 ; that is 
very nearly as 1 to 1.8. 

Numerous other trials have been made on oil-gas with this 
lest, and in none of them, except in one, did the quantity of gas 
condensed by chlorine come up to double that of coal-gas ; but 
this gas was prepared by a small apparatus of my own, and is not 
therefore to be brought forward as a fair specimen. In some 
of the others the quantity did not exceed from 25 to 2H. 

If this method should ultimately prove correct,- it will afford 
a mode, not only of finding the comparative illuminating power 
of gases when tried in the same place ; but it will enable us to 
compare the light given out by one gas witli that from any 
other, for we have merely to fix some {x>int to commence with, 
and calling the illuminating power at tliis as 1, the otliers will 
bear a ratio to it, according to tlic quantity of olefiant gas they 
contain above that taken as the standard* 

Though the different methods mentioned may afford a mode 
of ascertaining the comparative illuminating power of one speci- 
men of coal-gas to that of a specimen of oil-gas, yet, I think it 
is impossible, from the experiments of one individual, to come 
to any general conclusion, the quality of the gas depending so 
much on the mode of manufacture. From the different ex- 
periments I have pfi formed on coal-gas it seems to vary more 



Dr Fyfc on the Comparative Value o/" Oil and Coal Gas. 1^1 

it) ita* composition than oil-gas ; and hence, also, the great differ- 
ence in the statements of their illumiiiating power may have arisen', 
not from overrating that from oil, but frofti underrating that from 
coal, which is now, in general, of very superior qu^ity. To come, 
therefore, to a conclusion with respect to their power of giving 
light, either the average of all the statements ought to be struclc, 
or we ouglrt to take best coakgas, and put it in opposition to best 
oil-gas, as it must be the endeavour of different companies to 
adopt those means by which they may be obtained in greatest 
purity. If this be done, I suspect coal-gas will be found to pos- 
sess, or at least may be made in general to possess, about half the 
illuminating power of that from coal. In Edinburgh, where the 
coal-gas is of very superior quality, I have found it, as I have 
already stated, by the chlorine test, to be nearly as 1 to 2, which 
I have confiniieil by experiments, performed in the usual way, of 
producing the same light, and marking the quantity of gas con- 
sumed. 

We come now to the important question, Can oil-gas, in point 
of economy, compete with coal-gas? and it is with a view of at- 
tempting to answer this, that I have dwelt so long on their 
comparative illuminating power. 

There can be no doubt, that if oil gas could be afforded at 
as cheap a rate as coal-gas, it ought for many reasons to be pre- 
ferred. Much less capital is necessary to establish an oil-gas 
work than one of coal ; the premises required are less exten- 
sive ; the gas-holders smaller, and there is no necessity for the 
expensive, and, unless properly managed, offensive purifying 
apparatus. Other circumstances would leacj us to give it a de- 
cided preference ; but, with all these advantages, unless it be as 
economical as coal-gas, it of course cannot come in comjietition 
with it. Two advantages, it has been often stated, must in- 
duce many to prefer it to coal-gas, its less unpleasant odour, and 
its being free from all noxious ingredients, such as sulphuret- 
ted hydrogen, which renders the coal-gas so injurious to silver 
and plated goods. With respect to the odour, from all the 
trials I have made, I .must confess, that there seems to be very 
little difference ; if any, it is certainly in favour of oil-gas ; but 
this, I conceive, ought not to be brought forward as any advan- 
tage which the one may possess over the other, because, if alt 
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the junctures of the pipes are tight, there ought to be no escape 
of gas; but, allowing that there is, it is fortunate, as I have be- 
fore remarked, that it is possessed of odour, because it gives us 
warning of its escape. 

That oil-gas docs not contain any sulphuretted hydrogen, 
is allowed by all ; but that it is from this to be preferred to coal- 
gas, must not be taken for granted ; for though the gas given 
ofiF from coal is at first loi^dcd with sulphureous vapour, it is 
possible to free it entirely of iu Mr Neilson, Glasgow, in his 
report to the Dundee Company, states, that the gas made in the 
gas-works there is free from sulphuretted hydrogen, and does 
not tinge either silver or gilding. I have found the coal-gas of 
Edinburgh to be also free from it, as it did not discolour, in the 
slightest degree,^ paper dipt in a solution of sugar of lead, which 
it ought to have done, had it contained the smallest portion of it. 
Tt has been stated, that coal-gas has an advantage over oil-gas 
when required for street-lamps, because, as burners with very 
small holes are used for the latter, the flame is apt to be extin- 
guished by wind ; but this objection no longer exists, the small 
Ibumers being laid aside for others, with holes a little larger, 
though not quite so much so as those used for coal-gas. Allow- 
ing, however, that the properties of oil-gas arc such as to make 
us give it a preference, let us now inquire if it can be afforded 
as economically as that from coal. From what is already before 
the public, and perhaps the fullest account is to be found in the 
Dundee Report, it is impossible to come to any conclusion with 
respect to the profit likely to be derived from oil-gas establish- 
ments, they are so much at variance ; but, luckily, there is no 
necessity for having recourse to these calculations. Indeed, in 
attempting to find whether oil-gas can compete with coal-gas, I 
would throw them entirely aside, for why should we trust to 
speculations, when we have facts deduced from experience, to 
lead us to the decision of the question ?— I mean the cxpence of 
manufacturing the gases. 

In endeavouring, then, to answer this question with re- 
spect to their comparative merits, there arc two circumstan- 
ces which ought to guide us, the corap^irativc illuminating power 
of the gases, and the expence of making them. 1 haVc al- 
ready stated, at full length, the various opinions with respect to 
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Ihe difference in the light afibrded by equal quautitiee of the 
gaaea» because, unless this be settled, it is impossible to deter- 
mine whether oil-gas can compete.with coal-gas^ and the condu- 
sion at which 1 arrived was, . that, considering the superior qua- 
lity of coal-gas, as now generally manufactured, *we cannot ex- 
pect it to be above oil-gas 2 to coal-gas 1 ; and in allowing this, 
I am confident I do it every manner of justice. Unless, there.- 
fore, oil-gas can be made and afforded at about double the price 
of coal-gas, it cannot come in competition with it. Though I 
■ have endeavoured to fix the illuminating power of the gases in 
general, yet this is perhaps not necessary in the question with 
respect to the comparative value, as this must depend, in a great 
measure, on the situation, because the price of the raw materials, 
and other circumstances, may make the cost-price of the gases 
to differ. It is enough, therefore, if we compare the oil-gas with 
the coal-gas manufactured at the same place, or if wc yike tlu> 
coal-gas as manufactured where the materials can be got at an 
average price. 

It is unnecessary to enter into any minute calculation with 
respect to the cxpenco of generating coal-gas ; according to Mr 
Neilson it is manufactured at Glasgow for 4s. fid. per 1000 
cubic feet, where, it is well known, it is made under very advan- 
tageous circumstances. By Mr Peckstone, it is estimated at 
6s. fid. In these statements we are not infoitncd whether the 
loss by leakage, &c. is taken into calculation ; if not, the cxpence 
ought to be considerably higher. At Edinburgh, coal-gas is 
manufactured for 4s. lid. per 1000 cubit feet, but making al- 
lowances for the loss, it costs 8s., wdiicli we must consider, there- 
fore, the cosUpricc of the gas ; and it is sold aa 1 2s., — so that it af- 
fords a good interest on the capital, at present 8 per cent. Sup- 
pose, then, wc consider the cost price of coal-gas as 8s. per 1000 
cubit feet, the question is simply this, can oil-gas, allowing it to 
have double the illuminating power, be made for about 16s. per 
1000 cubic feet, or can it even be made at 24S., and return a si- 
milar profit, for tlicre are many who, having a high idea of its 
superior quality, will give three times the price of coal-gas. If 
it cannot be made at this, it cannot come in competition with it, 

Mr Ricardo, who was a very strong advocate in favour of oil- 
gas, has stated its cost price to be at the least 27s. per 1000 cu- 
bic feet, taking the oil at 2s. per gallon. At Hull the same 



184* .Dr Fyfc on the Comparative Value of Oil and Coal Gas. 

quantity is made for 28s,, and at Bow’ for 26s. Mr P^kstoiie 
has fix^ the price at 27s. 9d., or say in whole numbers at 28s., 
and Messrs Taylor and Martineau, the patentees for the oil-gas 
apparatus, have stated it at 26s. Allowing, then, that we take 
the Jcmest of tliese, and it is the price given by the patentees 
themselves, oil-gas is manufactured at more than triple the price 
of that of coal-gas. If this, then, at the present rate of oil, (and 
we do not suppose that it can come much higher for palm oil, 
can be got at nearly the same price), be the lowest at which oil- 
gas can be made, and if we arc right in fixing its illuminating 
power, compared with coal-gas, at about two to one, it never can 
come into competition whh it ; but suppose that it affords thrice 
the. light, it ought, coal-gas being made at 8s., to be manufaiv 
tured for 24s. ; but the price is above this, so that giving it every 
advantage with respect to illuminating power,* it cannot at the 
■^price, which it is stated to be made in general, compete with it. 

Suppose, however, that it is still maintained, that it possesses 
thrice the illuminating power of coal-gas, and could be manu- 
factured at about three times the price, it ought to compete with 
it ; and I conceive that this may be done in manufactories work- 
ing under the most advantagw)us circumstances, as is the case at 
Deith. In this establishment the manager, with a salary of 
L. 100 a year, acts as gas-manager, book-keeper, engineer, and 
secretary, which situations are in some pil-gas companies filled 
by individuals having salaries each above that of the manager 
at Leith. Were an establishment of this nature in full employ- 
ment, all the gas they could make being consumed, it may per- 
haps afford gas cheaper than that above stated, and which many, 
lit least those who have a high idea of its properties, would pay 
for in preference to coal-gas. Six retorts, which the lA'ith Gas 
Company has at present, will make 8000 feet per day, working 
10 hours. To make these, requires 80 gallons of oil at Is. 6d., 
but say it should rise to Is. 9d., for which, should it become 
higher, palm oil can be purchased, is - T.. 7 0 0 

Coals and Cinders, - - - - - 080 

Manager, - - - - 0 6 0 

Men*’s Wages, - - - -080 

Tear and Wear (at 100 a year, a good allowance), 0 6 0 


L.8 8 Q 
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So that 8000 feet might be made. at L. 8^ 8s., but .we niust^ 
make allowance for loss before this is sent to the emsumers, 
wliich is equal to about one-dxth reducing Ae quantity to 
6600 feet, making the cost price 258. 6d. ‘LetuSvkiquire, then, 
if made, at this rate, and taking it for granted that the illut^ina^ 
ting power is as three to one, consequently sold for thliiM^ the 
price of coaUgas, it would afford a profit to share-holdcri. 

Though the l^eith Company has now only six Retorts, yet, in 
extending their works, they will require six more, and the capU 
tal is L. 15,000. 

Twelve Retorts should make 16,000 feet per day ; but if this 
be the greatest quantity that can be made, and necessary ibr win- 
ter consumption, the demand must be less in summer. Taking 
the number of hours the gas would be required daring the year, 
the consumption would amount to very nearly 4,000,000 feet, 
'riie exponce of making this, taking into calculation the Ipss by 

leakage, &c. amounts to - - - L. 5100 * < 

And sold at B6s. per 1000 feet, would yield - ^200 

Leaving a surplus of - - - - L. 2100 

to pay the interest on L. 15,000, and lay by a sinking fund for 
contingencies. 

But this is proceeding on the supposition, that, from its sup- 
[K)scd illuminating power or good qualities, it would be pur- 
chased by many at three times the price, (I mean foot for f(K)t), 
the oil-gas necessary for yielding a certain light, being only one- 
third of the quantity of that of coal-gas. If this is not done, 
then oil-gas cannot, at the price at zahich it is nozsf ruide^ com- 
pete with coal-gas. 

It may he asked, if oil-gas can he manufactured at about 
25s. 6d. j)cr 1000 feet, why docs a company, such as that at Leith, 
charge 40.s., (and this is tlie lowest which has yet been char- 
ged) ? To this the answer is obvious. They arc not noia 
making it at 25s. 6d. JBvery establishment of this nature is, 
at its commencement, not in full employment, and there is not 
therefore a sufficient income from the quantity ol‘ gas consumed 
at present, to meet the expenditure, and also to return a profit 
on the capital, supposing* it sold at a lower rate. Hence from 


Thi^ in the actual loss, ns ascertained by vniious trials. 
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this, arises another question. Were the company to reduce still 
fkrthcr their charges, would it increase the demand and conse^ 
quent proitt ? There is no doubt it would increase the demand, 
for at present, owing to the high price, there is not much gas 
used, consequently part of the capital is lying dormant ; where* 
as, were the price reduced, there might be a greater demand, 
which might enable the company to make the gas at a less price 
than they are now doing, consequently make the selling price 
less. But this would not operate to so great an extent as in 
coal-gas manufactories. In these the price of the raw materi- 
als is a trifle compared to the other expenditure, consequently 
by enlarging their work, the gas can be made at comparatively 
a less exj3ence ; but in oil-gas works, the chief exjience is that of 
the oil, and therefore in making a larger quantity of gas, though 
not requiring much more to be laid out in labour, &c. the out- 
• » lay for oil keeps pace with the additional quantity of gas re- 
quired. 

Notwithstanding 1 have thus given an opinion against oil-gas 

now manufactured, I do not mean to assert that it never can 
come into competition with coal-gas. Oil-gas establishments 
are in their infancy, and, as it has been proved, tliat, by 4:he 
present mode of decomposing oil, there is a considerable loss in 
the illuminating power by converting it into gas^ other more ef- 
fectual methods of decomposing it may be discovered, which 
will of course diminish the expence of the gas, allow it to be of- 
fered at a lower rate, and thus bring it into competition with coal- 
gas, provided rce consider it as having three times the illuminating 
f(mer\ but if, as, I have endeavoured to prove, it is only 
about twice that of good coal-gas, 1 fear it never can come into 
competition with it. 

I cannot condude these remarks, without publicly expressing 
my thanks to Mr Watson, manager of the Edinburgh Coal-gas 
Company, and Mr FoiTestof the Leith Oil-gas Works, for the- 
information they have given me, op the expenditure and in- 
come of their establishment ; and for the assistance they have 
afforded me in enabling me to conduct the few experiments I 
have stated on the quality of the gases. 
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Aet. IL'S-.—RemarJcs on the subjects connec^d mSi "Dr Skstr- 

otbr's “ Beplif to Mr Brooke's Observatpli^iS^ fhs OpUcai 
‘ System of Mmeralagy!” By H. J. BrooxIi^T.9.1^. 

■ ' I - ' i 

D R Brewster has published in No. 18: of this Jdunial a 
Reply*” to what he terms my ** observations on tbi cdnnl^on 
between the optical structure of minerals and their prtikMvi 
formsT Dr Brewster must allow me to say, that, as I disap* 
prove the phrases optical structure and primitive ^forms^ I havfe 
not used either of them, except in quoting a paragraph of his. 

Dr Brewster states, that, unwilling to occupy his time with 
such discussion, he would have addressed me privately on the 
subject, if the learned Editor of the Annals of Philosophy had 
not inserted my observations in that work. On .this matter, I 
have only to remark, that I was ignorant cvcii of the learned 
editor\s intention of giving any account of my volume, until af. 
ter the number which contained his notice was published. 

As a matter of more feeling, I can assure Dr brewster, that 
an object of greater indifference scarcely exists, than whether 
Tessclite be or be not Apophyllitc^ or whether the present sy stig«ns 
of mineralogy shall or shall not be superseded by Dr Brewster's 
optical system. I cannot, however, suffer Dr Brewster's hasty 
“ rcpljf^ to pass unnoticed. 

The reader who has jierused this ‘‘ reply ^ will have seen that 
the opinions which have operated so powerfully uj)on the feel- 
ings of Dr Brewster, relate to these points. 

1. Whether the mineral which Dr Brewster has named 
sclite^ be really a distinct species from the Apophyllite^ considered 
either chemically or crystallographically. * 

% Whether the crystalline form of the sulphato- tri-carbonate 
of lead be a rhomboid. 

3. Whether the use of optical characters can at present be re- 
lied upon for the determination of a mineral sp^ies. 

Before 1 proceed to justify the opinions 1 have expressed on 
these }X)ints, it will be necessary to consider for a moment the 
meaning of the term primitive form^ and what Dr Brewster’s 
ideas arc of a mineral species. 

A primary form of a crystal is a simple figure, bearing cer- 
tain known and demonstrable relations to other figures, belong- 
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ing to the same species of mineral, which are termed secon^ 

4ar^‘ , . . 

Blit a primitive Jbrm^ according to Dr Brewster’s use of the 
term, seems to hie something much less definite. 

It is true, that in p. 12. Vol. VII. of this Journal, Dr 
Brewster alludes to the method of crystallographic analysis, 
by which we ascertain the mechanical structure of crystals by 
cleavage, and thus obtain for each mineral species a primitive 
form^ to which all its secondary forms may be referred."^ I have, 
however, endeavoured to shew, in the volume on crystallography 
referred to by Dr Brewster, that cleavage does not perform this 
crystuIlograiDliic analysis, except in particular instances. For 
we can frequently obtain by cleavage from the same crystals se- 
veral forms, to any of which its secondary forms may be referred; 
and hence we may bo said to obtain several primitive Jbrms from 
one c-ystal. But the supposed primitive Jbrms of Tesselite do 
not appear to have any relation even to cleavage, nor, as we shall 
presently observe, is it very evident what Dr Brewster’s notion 
of primitive form is, in reference to that substance. 

What Dr Brewster understands by a mineral spedesy is also 
very indistinctly seen in his papers. Berzelius considers all mi- 
nerals which arc composed of similar elementary particles y united 
in equal proportlonSy to belong to one species, Haiiy adds to 
this chemical character the crystallographic condition, that these 
elements shall be combined into molecules lehich are similar in 
form in ail the individuals belonging to ike species. 

Perhaps Dr Brewster will either add to this definition, or suli- 
stitute for it, a condition, that the minerals comprised in one 
species shall all tesemlilc each other in their optical properties. 
This, at least, is what we might expect in an ojjtical system of* 
mineralogy. But a crystal of Tesselite would, according to ei- 
ther of these definitions, belong to several species. 

It would appear, however, from Dr Brewster’s experiments 
on glass, which will bo afterwards more particularly alluded to, 
that the optical character of every known crystal may be imi- 
tated in that substance. For, Dr Brewster asserts in p. 260. «if 
the Phil. Trans, for 1818, that there is not one phenomenon 
belonging to regular crystals which he has not been able to imi- 
tate in glass. If optical phenomena, therefore, are 1o constitute 
specific characters among minerals, does it not follow, either that 



to his Observations on the Optical System bt Mlnerdibgy. 189 

glass changes its species with its change df optical chariictisri oc. 

that optical characters arc insufficient to 

What, therefore, does Dr Brewster mean by a M^ral 9^ P 

The phrase optical structure^ as used by Dr 
not appear to relate properly to sirttciure^^ blit is used ex^ 
press some preyperiy matter which is nianifisted by it qm 
and of xvhich it is probable that as littte is Jenmen as qf 1^ no* 
tnre of light itself 

The term structure appears,, indeed, to be used in several 
senses by Dr Brewster. In the PhiL Trans, for 1818, p. 158. the 
structure of glass is said to be altered by pressure or dilatation. 

It is also stated, that^ in glass, the polarising structure de- 
pends entirely on the external Jm'm of the -plate, and on the 
mode of aggregation of its particles.'*’ The dependlencc of strtic-^ 
ture uj)oii external form is not immediately obvious. 

Before we extamine the chemical and crystallographicaf evi- 
dences of the identity of the tcsselitc and the apophymie^ let us 
see what Dr Brewster’s own opinions have been concerning the 
iesselite. A paper relating to this mineral was published in 18^9f 
in the first volume of this Journal, which Dr Brewster, on an- 
other occasion, says contains an account of his first experiments 
on this remarkable substance. In p. 1. of that volume it is stated^ 
that “ the apophyllitcs from Faroe crystallise in quandrangular 
prisms^ vi\i\\ flat summits, having a U'uncatlon upon the angles t 
and also in single and double four-sided pyramids, the planes of 
which correspond with the small truncations upon the prisms, 
and form angles of 60° * with those on the o})posite side.” 

Dr Brewster says in p. 2, “ Having cut off^the slice, about 
j'^th of an inch thick, which formed the summit of a quadran- 
gular prism, I found that it had only one axis of double rfrac.^ 
tion, mA prodiu^ed the same set of coloured rings as apophyllite 
from Fossa ; but upon removing a seccnid slice, of the same size, 
it^exhibited the appearance of a tesselated pavement composed 
of four rectangles, surrounded by a border, and having in the 
centre another rectangle, with its sides opposite the angles of the 
quadrangular prism?'* If the reader will turn to Fig. 1. 
Plate I. of the same volume, he will find the figure which il- 
lustrates this description. In p. 3. it is said, This singular con- 

• This angle is 69** 16' very nearly, 
i* Hence the name ‘ Tcsiclitc,* 
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(HviioliiMi hA» no resemblance to that of macled or hemUrope crys- 

portions of one crystal which is 
very^efMent, eupposin^ the figure to be correct But it is said 
5^ ** The interior conformation of apophyllite [tesselke] 
presents us wkh the new fact m crystallography, that a regtdar 
cry^aRiim form arises in some cases from the union of smaller 
crystals, whose homctcgcms sides are not parallel to each other. 
The four rectangles are portions of one crystal in the first parar- 
grajA, and in the second they are smaller crystals^ whose homo-^ 
hgous sides are not parallel to each other. How are those opi- 
nions to be reconciled ? But it is unnecessary to discuss this 
point, as Dr Brewster has, in a memoir inserted in the Edin- 
burgh Philosophical Transactions for virtually abandoned 

this early view cf the reciangtdar structure (f the crysteds of 
iesselite^ and has substituted for it a new theory of their forma- 
tion, not less extraordinary than the phenomena from which it 
has been inferred Dr Brewster there says, that the tesselitc 
could not have been formed by the ordinary process of crystallisa- 
tion, but that a foundation appeals to be first laid by means 
of uniform homogeneous plates^ the primitive form of which is 
pyramidal ; a central pillar y whose section is a rectangular lo^ 
zenge, then rises per jyefidicularly from the baecy and consists of 
similar particles. Round this pillar are placed new materialSy 
in the form of four trapezoidal solidsy the primitive form of 
whose particles is prismaticy and in those solids the lines of simL 
lanr properties arc at right angles to each other. The crystal is 
then made quadrangular by the application (f four triangular 
prisms of unusual acuteness. These nine solidsy arranged in 
this symmetrical mannery and joined by transparent lines per^ 
forming the functions of a cemeniy are then surrounded by a 
wM composed of numerous filmSy deposited in sncccssiony and 
the whole of this singular assemblage is finally roofed in by a 
plate exactly similar to that which formed its foundation ! 

Ample as the preceding remarkable description may appear, 
it is yet deficient in several important particulars. What is the 
figure of the solid which Dr Brewster calls the primitive form 

* This memoir is said to have been read in 1817 and 183K How has it hap* 

pened that Dr B. should have suffered so curious a discox cry to sleep so inanj 
years in the archives of the Society ? 
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of tJ^Jbwsdati^ the rdof^ and 
at wehai asigle do its planes incline to 

plane ang^s df the section^ or imaginairy nf dsek jbtit iteh , 
pezoidal solids t Are these angles constant in the same eeystfdSf 
and in different crystals ; and are they constant ihroug^iout the 
whole length of these imaginary Jbrmsf What is iho^ figure^ 
and what are the an^s^ of the primitive Jbrm of the pasrtichs 
of which the trapezoidal solids are composed ? Arc the irian^ 
gttlar prisms composed of particles similar to these f«-*and hem' 
are they arranged in the constrnctani of each of these two sets 
of prisms ? W hen information is afforded to the crystallographer 
on these points, he will be enabled to ascertain whether the crye^ 
tals fall within the range of ordinary laws of structure or not* 

But wc may regard the necessity of these iiiquines to be near- 
ly superseded by Dr Brewster‘’s latest opinion relative ^ this • 
mineral, as it appears in p. 864 of No. 18. of this Journal. In 
looking through the different papers in which Dr Brewster 
alluded to the tesseliie^ it is not easy to collect whether he attl4 
butes its extraordinary optical character to its strnciure^ or to 
the nature of' its elements. The quotations I have just given 
would seem to refer the optical phenomena principally to its 
structure^ but in the Ibllowing passage they are more particularly 
attributed to the properties of its elements. In this passage, it 
is stated, that tcsscUte is a substance built up^ cts it were^ of 
the most shgular elementary parts^ all of which parts have 
different optical and mechanical properties."^ A climax, indeed, 
in the description of this mineral, which transcends all Dr Brew- 
ster’s previous views regarding it. • 

‘‘ Hence,” he says, “ an analysis of tesselite resembles the 
analysis of a bird, the feathers, ffesh and bones of which arc all 
pounded together in a mortar.” But if this last description of 
the substance were correct, and the mortar were to contain the 
whole of the animal, vegetable, and mineral kingdoms together, 
the mass would be homogeneous in comparison with tessdke. 

Let us, however, quit these regions of imagination, and exa* 
mine the evidences of the chemical distinction of iesselite from 
apophyllite* 

In page 364 of No. XVIII. of this Journal, Dr Brewster 
quotes a paragra})h of mine, staling, that 7'esselite does not, 
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d!||iSra%/iipp6^ a distinct species and he follows 

up faii^qv^OUitioil with this remark: The conclusion, as now 

stali^' by Mn Brooke, I must positively denyT' A reference to 
some felStiS tii^^hft^iiely have been expected from Dr Brewster, 
in suppOit of this denial ;'but not a syllable of proof follows. I 
shall, thell^fore, attempt to supply those evidences which Dr 
Brewster has omitted. 

In considering the chemical chat^acter of the apophyllites, it 
will be necessary to recur to the two papers on this subject, com- 
mencing at page 1. of the 7th volume of this Journal. On re- 
ferring to the first of these, it will be seen that Sir George Mac- 
kenzie had sent to Berzelius some specimens of the mineral 
named Tesselitt by Dr Brewster ; and that these were, at the 
desire of Dr Brewster, analysed by Berzelius. This gentleman 
also analysed specimens of the ApophyUHe from Uto, and found 
their composition similar to that of the Tesselite. In page 18., 
Dr Brewster says, “ I have reason to belier>e^ that the Tesselite 
exists among the Apophyllite of Uto ; and therefore it is not im^ 
probable that Berzelius may have analysed the Tesselite from 
Uio^ Would it not have been more satisfactory to his readers, 
if Dr Brewster had assigned the reason which induced him to 
believe that his Tesselite had been found at Uto.? The ten- 
dency of Dr Brewster's conjecture was to rid himself of a fyet 
unpropitious to his theory ; and it therefore became more incum- 
bent on his candour to have fully stated the grounds of* his be- 
lief. 

Dr Brewster goes on to say, that the two kinds of apophyl- 
litc which arc set in peculiar contrast with one another in the 
optical method, are the Apophyllite surcompose of Fassa, and 
the Tesselite of Faroe ; and therefore the analysis of these two 
crystals, when the former is perfectly pure^ should be well com- 
pared." Dr Brewster probably was not aware of the analysis of 
die Tyrol Apophyllite^ by Gmelin, or he might have himself 
made the comparison he recommends; and he-would then have 
found the Tyrol mineral (but of what form the crystals are, is 
not stated), agreeing as closely in its composition with the Fa- 
roe variety, as the Uto specimens had done. 

The results of the analysis of the three varieties are as fol- 
lows ; 
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From this statement, the reader will am jus- 
tified in concluding, that, chemicaVy^ th£ op-- 

pear a distinct species r and to what confi^iice ferewster'^s 
positive denial of the accuracy of this conclusion is entitled. 

I have re-examined, with some attention, the crystallogra- 
phical characters of the apophyllites, and I must confess myself 
unable to discover in what essential particulars the tesselite dif- 
fers from the others. If astonishment at the splendour of the 
optical imagery of tesselite had not interfered with Dr Brewster^s 
observation of other matters, he might have perceived, that //«? 
transverse cleavages ’ice re all perpendicular i>o the Otvis of' the 
piism^ and were consequently parallel to each other. If the 
crystals liad been composed of pyramidal primitive^toYVpn in 
their interior, and prismatic primitive f aims surrounding these, 
it is not probable that they would all have lain in precisely the 
same ])lanes. But if Dr Brewster had looked a little closer to 
the lamina' obtained from cleavage, be might possibly have per- 
ceived that his wall and his nine prisms^ were all traversidby in- 
dicatiofM of eonttnuotts iiaturnl Joints^ parallel to the edges and 
diagonals of the plate ; for such joints are very apparent in se- 
veral of the slices I have examined, and which contained outlinela 
analog! »us to those of Dr BrewsierV trapezoidal solids. These 
outlines do not, however, appear to be quite as regular as Dr 
Brewster has drawn them ; nor do they st'cin to he always re- 
ferable to pricisel)^ the same cause; for, ii^on breaking several 
crystals in which they were visible, I have observed t)iat they 
were tlie edges of plaiu's of rom])osition, which were sometimes 
parallel to the lateral planes of the prism, and were sometimes 
oblique, — those parallel to the lateral planes having their surfaces 
striated longitudinally, and tlu' oblique plan's being obliquely 
striated. It seems probable, that the outlines supposed to be- 
long to the four rectangular solids, might result from the transi- 
tion of a pyramidal to a prismatic crystal * ; or rather, |)erhaps, 
from the joint action of the two forces or circumstances, be they 

* This Is a fact of Arequent occurrence among crystals, partknilgrly In cairbanate 
of lime, where regularly .formed figuFeb are enveloped by new depositee upon their 
VOL. XI. NO. 21. .TITLY 1. 1824. N 
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whatever they may, which would singly has'e produced theperfcct 
pyr^id, or the perfect prism ; and ‘his trapezoidal outlines may 
also referred to an analogous cause. Dr Brewster allows that 
some of the Faroe crystals have not the tcsselated structure, — a 
fact which is ndt at variance with the preceding conjecture., 

I have just measured several crystals of the apopliylliies from 
Faroe, Uto, and Fassa, and have found them agreeing remark- 
ably in the inclipatioiis of their corresponding pyramidal planes. 

If we denote tlie two adjacent pyramidal planes of Dr Brewster, 
Fig. 7. PI. I. Vol. I. of tins Journal, by a and a', the square 
terminal plane by P, the measurement may be given thus : 

Faroe* Uio* Fasha* 

a on a! — lOt® 6 to 8' 104* 10' 104* T to 10' 

a on P, is consequently - 119 38 nearly. 

a over P, on - - 59 16 

I can feel no hesitation, therefore, in saying, that the Tcase^ 
lite agrees, crystal lograj^hically, with llic JpophylUfcs fron^ Uto 
and Fassa; and, as we have seen that its chetnical composition is 
also similar, it cannot, I think, l>c ranked as a distinct species. 

On the crystalline form of the !Sv}phato4rUcarhonate (^Lcad^ 
I have nothing to ofler in addition to what I have stated in a 
separate article in the present Number of this Journal. 

I may refer here to a circumstance alluded to in p. 370. 
No. XVIII. of this Journal. Dr Brewster says, The minerals 
of the Zeolite Family having been particularly examined by Mr 
Brooke and myself, we have had occasion to apj)ly our respective 
methods of observation to several minerals whicJi had not been 
carefully studied by preceding mineralogists. Two of these 
mincralls were the* Nadehtein of Faroe ^ and a mineral Jroni 
Aix-la-Chapclle, ^supposed hy Haiiy to be a Stilbite. All the 
reeemrcee of eryatallography In the lianda of Mr Brooke were 
unable to distinguish these minerals from those already known. 
I have determined both of those to be new minerals ; and the 
accuracy of these determinations has been completely estahUshed 
by chemical examination?^ 

The part of this quotation which relates to me is altogether 
without foundation. The only specimens of the Faroe nadeU, 

surfaces, and where the external form of the latter deposites differs from that of tb 
included crystal. 
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stein^ which I have ever been posacssed of, were (x 
ments of crystals without suminits, and with y^ry .^mperfeiQl 
tural planes, for which I am indeb^d to All I 

could do with these was to cleave khd moasixre thym. And on 
applying the minute fragments obtaif^iKl ^froih i^jSjiyage, tq the 
reflective goniometer, the inclination of the cleaViSk)^ planes a{)- 
peared to be the same as that .of the common r^dlestone. 

Tlie case ol‘the mineral from Aix*1a>Chapdle» now Hopeiic^ 
is diflerent. On turning to a letter of Dr Brewster’s, I perceive, 
that our last communication relative to this mineral was in De- 
cember 1821. At that time I had seen only one crystal of it, 
which was in a deep and narrow cavity of the matrixy and pre^ 
smted only one of its sides to the observer. This, I believe, I 
mentioned to Dr Brewster at that lime. In su^h a slate, it is 
plain it could not be particularly examined, Somb months ait- 
terwards, my friend Mr Ilculandgave me a detached orystal of' 
this substance, and all the mighty resources which were ca^cd 
forth for its examination, wwe the measurement of ivro ftinglos 
by the goniometer, and the resolution of a single spherical tri- 
angle. Tlic result gave a difference from the Stilbite in the di- 
mensions of the prism, supporing it to be rectangular, and in 
the inclination of its lateral planes, supposing it to be rhombic ; 
and this was communicated to Mr lleuland a few days after I 
received the crystal. I sliould not Jiave taken the trouble of 
relating these very unimportant circumstance.-?, but for the pur- 
pose of correcting Dr Brewster’s inaccurate statement. 

Dr Brewster alludt's to a chemical examination of tlicse mi- 
nerals, which, he says, has completely estahlislicd his determi- 
nations. May I request him to state the pfccisc result of this 
examination, ai.d when, and by^whom, it was made, as I cannot 
find any analysis of either of them published. 

Having so far disposed of the preceding points, I have now 
only to offer a few remarks u}K>n the present state of Dr Brew- 
ster s Optical System, The double refraction of crystals had 
been ascertained to belong to many substances long before Dr 
Brewster’s researches began ; but Dr Brewster ascertained its 
existence in many others ; and that it might, in numerous in- 
stances, be observed in more than one position of the crystal ; 
and the term axis of double refraction, has been introduced to 
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e^cpress an ima^na/ry Vine^ bearing^ a certain relation to the po* 
sition in which this property may be observed. 

Dr Brewster complmns, that, in my former allusion to his 
theory, ‘‘ the reader is not told what the system is that is as* 
sailed ; he is not made aware that it has any foundation at all 
as a general principle ; he is not told of its sifcccssive triumphs 
over everypositive ohjection that has been urged against It ; but 
he is hurried at once, and without ceremony, to witness its de- 
. molition.'’ 

I shall now endeavour to atone for my former negligence, by 
presenting an outline of Dr Brewster’s Optical System to the 
reader, and then stating those objections to it, over which it has 
not yet triumphed. 

But it will fir t be convenient to insert an outline of Professor 
Mohs’s Arrangement of Crystalline Forms, w ith which Dr Brew* 
ster states that he has found the optical classification very gene- 
to agree. 

Mohs has separated what I have termed the primary forms 
of crystals, into four systems of primitive forms. 


The Rhomboidal, Comprehending the rhomboidy and 

the hexagonal prism. 

The Pyramidal, Comprising the octahedron with a 

square basCy and the right square 
prism. 

3d, The I'rismatic, Comprising the fol lowing prisms : 


the right rectangular y 
the right rhombicy 
the right oblique-angledy 
the oblique rhombiCy 
the doubly obliquCy 
And also comprising 
the octahedron with a rectangular ba^scy 
■ ■■ rhombic base. 

4<A, The Tessular, Comprising the 

cuhcy 

regxdar tetrahedron y 
regular octahedrony 
rhombic dodecahedron. 
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To which Dr Brewster has proposed to ad,^ |he composite sys^ 
tern ; — an addition to which there can be little excibptioi;{i, as a 
matter of amusement, if it be established, paerely to receive those 
specimens, which, from the superior beauty of th|^ optical phe- 
nomena, may claim a distinction in rank from XhSx JOoric^ lofiic^ 
and Cormtlitan neighbours. But it does not at presi^nt appear 
necessary for crystallographical purposes. 

Dr Brewster appears to have examined a very considerable 
number of mineral and other bodies, by means of polarized 
light, and he has been led by this examination to the following 
optical classification of crystals : Ist^ Those in which only 09w 
axis of double refraction has been yet observed ; which include 
nearly all the crystals comprised in the f?'st and second of Mohs’s 
Systems. 

2d, Tliose which possess two axesj consisting of nearly, if nol 
entirely, the whole of Mohs’s third system. But some whicli 
crystallographically belong to the first and second systems, are 
also included by Dr Brewster in this. 

8d, Those in which no double refraction has been yet discdw. 
vered, cither by direct experiment, or by means of polarised 
light, and which belong to the fourth system of Mohs. 

Out of these facts, which, we must allow, are very numerous, 
and hence very imposing. Dr Brew stcr has produced two op- 
tical systems ; one relating to’ mineralogy generally ; and the 
other relating to coin})ounds of suly)hiiric and tartaric a(uds, 
with earthy, alkaline, and metallic bases, all of which are said to 
have two or more aarcs of double refraction. It will appear after 
wards, that one or the other of these systems must probably be 
surrendered to a salt of nickel. 

The assumed powers of Dr Brewster’s optical system of mine- 
ralogy arc very remarkable. We have already seen facility 
with which it professes to unfold the chemical and architectural 
splendours f tesselite. In page 5563. of No. XVIII, of this 
Journal, Dr Brewster assures us, that the optical phenomena on 
which this system w founded^ are the necessary results of a me* 
chemical structure i and that their indications must infallibly har* 
monise with the sound deductions of crystallography, Y et in 
page 364, Dr Brewster asserts, that the tesselite possesses a 
structure which dffUs dll the laws of crystallography. It is not 
easy to perceive how phenomena which necessarily result from 
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a 0Mttit&t'thB)£^4^ks (M ike ktftsfs of crjfstallography^ must tn- 
faWbt^ harikov^e iHih tJie sound deductimts qftlmt soienre. 

In pitj^ 14. &t^oh Yih {)r Breivuter, in alluding to the powers 
of )af^9d^nfkiS^^^ We examine the mineral in its peifM 

and \ndhsft^i9*bed^^^tmdii\m ^ 4re determine its varioue proper^ 
ties OJt Mbd^ed by the ehSsents of which it is composed^ by the 
proportions in xohich they combine^ anWl by the mechosiical or cry- 
stallographic structure into which they ore nrranged : we there^ 
fore determine properties^ and measure actions^ and observe 
stmctures^ which vary Uriih the elementary parts of the mineral^ 
as well as with their mode of combination.'^ This conclusion 
will certainly not be denied to Dr Brewster, by those who admit 
his nearly identical premises. A few lines farther on. Dr 
Brewster odds, “ In proof of these positions, T might refer in 
.. .general to the unlversalify of the law which I have established 
batween the primitive forms of crystals, and the number of thdir 
axes of double refraction.’’ 

I might dismiss these passages at once by observing, that 
they are hypothetical from beginning to end. I shall, how- 
ever, make them the suliject of one or two remarks. It is not 
very clear how the observed relation between the primitive 
forms of crystals, and the numlier of their axes of double 
refraction, should enable the observer to determine all the va^ 
rious properties alluded to in the preceding extracts. In the 
first of these, it v^ill lie also seen, that Dr Brewster says, 

we examine the mineral in its perfect and undisturbed condi- 
tion.” It may, I think, be inferred from the context, that the 
term peifbU here means pure, unmixed Xiith foreign matter. 

where is a specimen of this nature to bo found for exami- 
nation P And how many experiments has Dr Brewster made 
4>n perfectly pure and uncontaminated minerals ? If the term 
perfect is not to be understood in this sense, but is taken to im- 
ply no more than the actually entire state of the crystal which 
is examined, be its impurities and composition what they may, 
the generality of any law, derived firom the application of opti- 
cal analysis, to any nuinlun' of such specimens, might surely be 
received with some degree of distrust ; as we may perhaps rea- 
sonably entertain a suspicion, that the results of optical analysis 
are liable to be influenced by the accidental presence of foreign 
fatter in a crystal. It afibrds me some satisfaction to find that 
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fK 4„of this B^veltos says, It that 

miiiend^^ characters, drasra from opl^leial |i^oin^Dt*i {tee- 

stated by transparent crystallised 

several sources, l^j From the niture of* tHf# elta^Chti^ t' 
From the number of atoms of each element, on which 4qitads 
the crystalline system to wlfeh^l^ mineral belong 84 3d, From 
accidental mixtures, o^n itadiidd^ble, which alter, in an es- 
sential manner, the transparency, the forms, and the crysUiUi-' 
sadon. These are what are called, in ajpliiidial crystals, im^ii- 
ties. To these we may add the variable transparency of diffe- 
rent parts of the same crystal. Differences of this kind, how* 
ever great be the influence which they exercisc upon light, ican 
never constitute differences of species in mineralogy, -^-differ- 
ences which can only be founded oji a real diversity of ^compo- . 
sition. To distinguish among the optical phenomena produced 
by accidental circumstances, and those which are derived^ iTvOili. 
a difference in the elements, or in the number of their atoms, is 
to carry to its maxiinum the employment of optical phenomena 
as distinctive characters in minOTalogy.*^ 

Upon this Dr Brewster has the following observations in 
page 17. of the same volume : Mr Berzelius has remarked, 
that while the optical characters of minerals may be derived 
from the nature of their elements, and the number of atoms of 
each element, they may arise also from carnal and 

impurttm^ and that to employ optical phenommay produced hf 
^accidental circumstances y is to carry the use this method to Us 
maximum. In this opinion we heartily cqpciir; but we arc 
not aware that any such optical phenomena have ever been >|wyK^ 
posed, even as subsidiary characters ; and wc should think iktle 
oi any system that founded its decisions on the varmtkma qfca^ 
lours or of transparency^ or on numerous other accidents of 
light udmh are Jbmiliar to mineralogies- The system of Op- 
tical anidysis4isclaims all such trivial distinctions, and founds 
all its'tasults upon characters as essmiiaJly necessary to the ew^ 
ieenift qf the mtnereily as the most prominent of its clusmicM 
Jelemmts.^ - * 

This, however, takes the question at issue for granted, and* is 
.any thing but an answer to the objections raised by Beiweliui^, 
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wiiioh endentil^did not retole meMy to varkakm$ ^ eehur or 
^trm^pmmcy^w if other aceUbmts qf light which are JtvnA- 
^if^^rakjgieUf, but to the^ does qf optical phenomena 
induced JUr Bfewster to eeparate teeeeUie Jrom the 
Dr BrewHer^e Optical Spetem 

gmerdttp. ^'{ 

The salt of Nkkei^ Hileady alluded to, is one ctf the Sulphates 
deOcnhed in the Annabt qf Philoeophy for December 1883. 
The form of this salt is a square prism^ and hence ought to 
poesess only one awi^ ot double refraction, acoording to one of 
Dr Brewster'^s optical, eyetems ; but, acoording to his theory, 
which assigns two axes to all the sulphates^ it should possess two 
axes. When Dr Brewster has examined the crystals of this 
salt which have been sent btm by Mr Cooper, he will be en- 
abled to state whether its optical character be at variance with 
any of his theories, and, if so, whether one of them must not 
give way. 

Another fact which impugns Dr Brewster'^s optical system, re- 
lates to the Ferro-prussiate of potash. This sdt was examined 
both by Mr Levy and myself, and found, by goniometrical 
measurement, to have for its primary form an octahedron with 
a square hase^ which, on reference to Mohs'^s classification of 
crystals, will be found to belong to his pyramided system. Dr 
Brewster states, in No. XVIII. of this Journal, p. 371., that the 
optical method places this salt in tlie prismatic system^ and he 
adds, “^Mr Levy will, we have no doubts see reason to correct his 
determination,^ 

Dr Brewster hew, however, rendered this correction unheces- 
sttty, the discovery that some of the crystals possess one, and 
ddliers tzeo axes of double refraction. 

Tbe fact is thus announced, in a letter to Mr Cooper. Per- 
haps you could explain to'tite a fact regarding prussiate of pot- 
adb, which it rather perplexing. The large crystals, which are 
gSsierally very compound in their structure, have, for their prL 
mitivejbrm the octahedron with a square base; but w|||^ they 
are recrystalliaed, the most perfect of the smaU crystals ^belong 
to the jpmmo^ic series^ and have two axes of double refraction* 
On this discovery being announced, I dissolved a portion of 
a very large crystal of this substance which had been previouriy 
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ineRMif^ in distUlod water, add have found Ibn^tall cues pto^ ' 
duced from it correspond in meaetirement with^lhe large eryeta}* 
The large and amall crysuls are therefo^ Amin in externa) 
fcann.^ 

In the PhiL Tranf. for BrewW^rannouii^ 

discovery, that muriate qf 8t)day fiuor-epdr^ and 
which belong , to the Tessukmet/eiem of ' Mohs, and hence ought 
to possess m double rejf^acHon^ may receive that property by 
compression or dilatation. And in the volumes for 1816 atiA 
1818, it is stated, that aU the propertied of regular cfjtpdals 
might be communicated permanent^ to glass^ and other crjfsiatm 
lixed bodies^ by heat. 

The experiments made by Sir Humphry Davy, on the state 
of water and aeriform matter, in cavities found in certain crys-. 
tals, and detailed in a communication printed in the Phil. JTrans. 
for 182S, afford some ground to believe that crystals may some^ 
times be formed under different states of both pressure and tem^'^ 
perature: And hence, jud^ng from the experiments just refers 
red to, on fluor-spar, glass, &c., we may conceive, that minerals 
which are chemically similar^ but crystallized under different 
circumstances, may exhibit considerable differences in their opti- 
cal phenomena, without possessing any other specific distinction^ 
But Dr Brewster's experiments upon glass, and upon muriate 
of soda^ fluor-spar ^ diamond^ &c« appear to affect the very foun- 
dation of his system, which professes to distinguish the primi- 
tive forms of crystals by their optical phammena. Glass, in 
its ordinary state, is denominated by Dr Brewster an uncrys- 
tailized body, and consequently can have no primitive Jbrm, 
in any sense of that term ; but, by heat, he says it becocnes 
crystallized, and may be impressed permanently^ with the 
doubly refractive property of crystals, so as to possess me or 
axes of double refraction. Does not the Sjpdemi require us 
to admit, that it acquires at the same time iSae,* primitive forms 
of the crystals whose ojdical phenomena it is made to represent 
For o(||wvwise the certain^ of the indication of primitive 
forms cpiical phmnomefm must lie abandoned. According tq 
Dr Brewster's system, we must also suppose that muHate of 
soda, fluor-spar, the diamond, &c. acquire by pressure ot fUla- 
iation new primitive farms, with thrir nm optical character^ 
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But the cii^ibstaiiedf filcely to ^uibiUTW tte miiierfelo^ 
e^eU if his road through Br Brewster^s aystem were clear 
in every other respect) is the utter ^confurion of forms which one 
brauch of Df Brewster's theory would establish among crystals. 

If)'' says Dr Brewster^ << we take a crystal bounded by siie 
egmteqmre JuceSj the cryeioBographer will content himself 
with calling it a cteAe ; but the opticai mmerahgkt will only 
. call it it a cube when it has no double reaction ; he will moin- 
tain to be a rhomb {qu, rhomboid)^ if it has a single asm of 
doiAk r^actiony cmnddent with one of its MagondU ; mid he 
w31 consider it as a right prism with a square base, if it has a 
single aais of dpulde rtfraction^ perpendicular to any two of its 
fcscesT 

To this Dr Brewster will allow me to add, ond he xmU main- 
tain^ that it belongs to tlse prismatic system of Mohs^ if U has 
two axes of double refraction. 

Thus, each of the classes of the primary forms mighty in its 
tum^ be personated by the cube a metamorjphosis not very 
consistent with the notion of form, upon which crystallographU 
cal distinction has been hitherto founded. Let this difficulty, 
however, be overcome, and let the mineralogist be contented to 
talk of a rhombic or doubly oblique prism^ contained within dx 
xquare planes^ still he will find, that in resorting to his poJ4u 
rising mirrors^ he has not substituted for his goniometer an in- 
strument capable of affording a greatly increased facility to his 
researches* For Dr Brewster has shewn that his optical method 
presents obstructions to the mineralogist, which would sometimes 
d^inaud extraordinary perseverance and good fortune for the 
diMecttoh of a single species* He says, in p. ^18. of the PhiL 
Trans. forl818, The extreme difficulty which attends experi- 
.i!^tS of this kind will be understood from the fact, that I cut 
mum thtmt '^fteen plates oUt of a large piece of zircon mthout 
discooerir^ its "assis. By a singular accidenty however, Mr 
Morton, a jeweller in Edinburgh, [nrocured for me no less than 
plates of zircon with paroMd facesy and it was C^y in two 
qf these that the system of rings was developed." dut what is 
die mineralogist to do who is not in the way of such another 
aingular accident ? 

Under all these circumstances, I may appeal again to the 
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MadM^a 'de^noaj whether X md Aot- jiiiitlfied opnicn I 

have expreesedt that the ooniiedieii betweeii the^^MMMl ehlxaeb 
ten of ttwovls and dieir orystallitie f«>nn6» ia not jp«t 
ly understood. 

' '' — ; ; ■; 

Art. XX.I.^)Sicwi^ Account ^ the Schcfol of Arts of 

public have heard a great deal during the laM; year of 
institutions being established in difl^rent parts of the island, , ibr 
the diffusion of scientific knowledge among operative mechanics, 
and several periodical publications in a cheap form> have of late 
appeared with die same laudable purpose. It is an important 
epoch in the history of the Country, and a spirit has •been 
awakened, which, if properly directed, may be productive of the 
most beneficial effects, not only by ameliorating the moral con- 
dition of a great mass of the people, but also by increasing 
the skill and prcisperity of our various branches of manufacture. 
We are of opinion, therefore, that a brief account V>f the School 
of Arts of Edinburgh, which has now existed for three years, 
will be acceptable to our readers. 

It is to Dr Birkbeck that the merit is unquestionably due, of 
having first proposed a plan for conveying scientific instruction 
to mechanics. While he was resident in Glasgow, and held the 
situation of Lecturer in the Andersonian Institution, about the 
year 1801 , he gave lectures on Chemistry and Nfatural Philoso- 
phy to operative mechanics on certain days %et apart f^jl^lihat 
purpose, a plan which was followed up by his succesi^rs, and 
been considerably extended and improved by Dr Ure; who now 
delivers the lectures in that establishment. The valuable suj^** 
gestlons whicli Dr Birkbeck had thrown out r^ained!bnb<^ed 
for twenty years ; for we believe, that, during the whole of that 
time^ the lectureship which he had founded, was the only tiling 
of the itolt Ithat existed in the united kingdom. 

About the autumn of 18S0, Mr Leonard Horner proposed the 
establishment of a school in Edinburgh, in which such branches 
of science as would be useful to mechanics in the exercise of their 
trade, might be taught at convenient hours; and at an expence 
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tjhiwt would be within upon « plnn eiinUnF to thnt of 

ihe .Glasgow InstituUanu Ailaving communicated bis design to 
Dr Brewster^ who entered warmly into his views, a sketch of a 
pljin was drawn up, such as was thought probable mi^t be oar- 
rij|fi^mto effect ; ajod it was circulated among some of the most 
ccehyeraljfe master mechanics, with a request that they would 
read it in their workshc^ps, and take down the naHnes of such of 
their workmen as expre&ed a desire to obtain instruction of the 
kind propose^* This was accordingly done, and in the course 
of a fortnight Ibetween 70 and 80 names were put down. A 
Committee of several scientific gentlemen, and of master me* 
chanics, was immediately formed for bringing the scheme before 
the public ; it met with very general approbation, and a liberal 
sub^ription having been raised, a regular association was formed, 
und^ the title of The School of Arts, for the instruction of 
Mechanics, in such branches of physical science as are of practi- 
cal application in their several trades.'*' The Institution was 
opened in October 18S1, each student paying 15s. for a ticket, 
which entitled him to attend all the lectures, and liave the use 
of the library for a year. Such was the eagerness for admission, 
that after 420 tickets were sold, the book was obliged to be 
closed, as tbe room could not accommodate a greater number. 
The lectures delivered the first year, were on the principles of 
Chemistry and their application to the arts, on the elementary 
principles ai Philosophy, on Architecture, and on 

Farriery. of these lectures at the end of April, 

one lecture a week on each subject having been delivered du- 
jing.the precedhtg seven months, there was established a class for 
r a|Jtehitectur|d and Mecbs^nical Drawing, which continued for 
There was established also an excellent library, 

, jjteti|ping nearly 500 volumes of the best elementary works on 
taught in the school, together with some of the 
works of greatest ^authority in the mechanical arts. These 
hpoks the studentai have the privilege of takii^ to their own 
and they may' be exchanged oncaa The 

sesrion terminated very successfully ; and^ it '^H^peors from 
the First Import of the Directors, Ibat student^ followed 
the lectures with the most pirofaund attention and the deepest 
interest. It is stated in that report, that no audience aecus- 
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tomed to observe all those reiltral&ts FhSeh i&e miirk^bf 
good breeditig and gtkxl eda<si|dcm 

of mxAety, could have ctmditcted thitbskves more fierftet 
{propriety and decoVum^” - « 

The following year the plan of iiisf.hictidlti was in loined<|piM 
changed, it having been found that the attenliim#;^i|lb 
had been tooiCtiach distracted by variety ; and thatjtj^ ord# to 
make the mstbipltion really useful, by conveying solid instruction 
to the mechanics, it was necc^ry to direct their whole attentioii 
to the acquirition of the elementary principles c^i^iofaemistry and 
mechanical philopphy ; as these 'tvere quite sufficient for all the 
time they could l^stow, and were idhc Imnches of science of 
most general application in the roedianical arts. The Directors 
obtained also this year the powerful assistance of Prpfessoi* jLeslio 
in digesting their plan of instruction ; and upon his siiggestioti a 
class was established for the higher branches of Arithmetic, and 
the elements of Algebra and Geometry, with their applicatimi. 
Without this instruction it was obvious, that the students coOld 
derive very little benefit 'from the lectures on Mechanical Ph^o- 
tsophy, and what was of still more importance, without the know* 
ledge of Algebra they could make no use of some of the most 
valuable works in the library. 

The course of instruction during the second year was, a leo* 
ture once a week upon Chemistry, once a week upon Meebaoi* 
cal Philosophy, and the Mathematical Class met twiqe a week. 
This plan has also been followed during the last year, aild the 
Drawing Class and Library continue on the same pbn $$ the 
first year. 

The Institution continues to gain ground in«ttie estimaden bf 
those for whose benefit it was esUblished, and It has 
Burned all the characters of a regubw seminary of instnid^kMW 

It is suf^rted by die fees of theistudents, and an annt^ p^ 
scriptton among the inhaUtatits Ed:inburgh| tmd ofHer 
of the institution. I'he managemmit of |iffa!rs Is dbndueted 
by Eighteen Directors, chosen aimuStlly at a deheral Meettog 
of the Sibii^ibefa:, Many of the deltas are managed hy 
mitteei of ^e Students themselves, appennt^ by the Direo0^ 
who act ^tuitoustjv c^hd are foiimi to oonduet the InirineM iki* 
trusted to them wiih great asriduity and skill. 



Citiettki PheHomeijuiJrom J}4s io Opk^ \. ViSti. 

On th« lltb of July ifcon »U1 bo • «iimU Eelipoe of tho.Moon, fmr^ vIMb, 
<1 Mlomii ' 

the JtUy IV 3 ir' s/ 


Moon wttlwiviisd, • S 41 40 

Middle of die Edipse, . 4 1 40’' 

‘ 4 4«« 


PigUf 1** 38' on tlMi iOttth pvt of tjhe H<m*9 


nf ^Augutft^tbere «(IU be an OocultatiaD of the by tho 

Moon, "rba following VM tbe Elements, and prineipal reeulte of tt^gdcalculation t 



Qeocentrie conjunction In Longitude, ... g82* 36 4t,46 

8an*8 Right Ascension, ... ]36 45 43»89 

boraiy motion in Right Ascension, - • t 63,63 

Obliquity of the Ecliptic,. . . . 33 37 44^40 

Moon's Latitude Xorth increi^ing, - * - 18 3^19 

Geocentric Latitude of South, ... 25 7,43 

Moon's horisontal parallau for the Latitude of Edinburgh, • 54 35,90 

horisonlal semldiameter, - - • 14 53,01 

■ . ■ horaiy motion in Longitude, at the instant of coiqunctioD, 30 4,86 

I I I — fOT the hour preceding, . 30 5,36 

. ... I « — - for the hour following, - SO 4,47 

— - horary motion in Latitude, at the instant of conjunction, •f 3 44,67 

' — ,. 1 ^, . ..., for the hour preceding, - +3 44,73 

— _ for the hour following, - +3 44,61 . 


The following are the principal results obtained in making the calculation for 
Greenwich, reduced Lat. 55” 47' 32", Long, in time 13' 41 ".4 West of Greenwich : 


Apparmt CivU Timet 
Ineumts aseumsd, 

Right AsCi of tbemeridian, 
Moon's true Longitude, 

1.1 .. . true Latitude, N. 

Altitude of Vonagesimal, 
Long, ofirnmigml^l, 
Fara]la»{iiJU>nsicode, 


Foa TUI luvsasiow. 


For tbs Emmsiox. 



33 53 18,301 33 53 18,30 
399” 53 35,6 3 
39.H 3 46,15’3 
30 53,85 
13 31 35,0 I 17 40 38,3 
SOT 30 7,5 1337 m 19,3 3 
— 13 35,55 
53 14,78| 51 56,96 

IS 38,14 

5 57^8 


». B. , ,, 

l^Bmetrion^ 8. 31 46 33,66 


6. .33 53 37,67 


iwim has been made for the semidiamiter and motion et the Pla- 


Thc jlUdHiNMuHs in one view are as firilows,Vneafi tisie, 

Immersion, 6. 21 51 saS^Vl ». / of the J)'s 
Emersion, - 33 58 7,^ | 4 5 55,9 N. \ centre. 











Prccee^ngs <}fihe R<)^ So^eiy lOO 

At Aberdeen, tbe evening of the dtfa of im veiy |Eky:oiitia]jk| Itar jpbMfrtte 

ih% Oocultation of Jointer end hle,8atdilite£^^4lle Moont in ae ikr as ngakM w 
Imxnenions. The IbUowlag dia the after allewliig far 

She amr and sate of the clock, which waW'la<Setrtalned by transite of the Sun : 


Ifmmendon Itl. Satellite, ‘Xpril A 

- I. 

thrift. Itexiamal Contact, 

VAstt Interoid Contact, 
f imarSion it. ^Satellite, 

Second Internal Contact, 

’Second External Contact, 



2$ 10 
» 17 $7i7 
8S 18 41^8 
n n. rd,7 

0 18,d 

0 10 iM 


ly Calculation 

H. , ^ 

4 » w 1 < 

^ ...1^ -rjw ' 

83 17 im 
83 18 7.81 

"o “s M ,08 
0 9 58,83 



^ha Immersion of the IV. Satellite happ^ed at so short an interval froitai that 


planet, that it could not be conveniently attended to*' The times of the immer- 
aions are supposed to have been obtained to the nearest half second; but a hiie 
which afterwards accompanied the Moon, rendsidd tS|a Bmerstons of the^^t^tas 
invisible, and the two observations of the emersion of the planyt subject asch to an 
Uncertainty of two or three seconds. The telesec^ used was a 84 feet achromatic 
one by DoUond, with a power of about 70. 


Abt. Jiyiiy, ^Proceedings of the Royal Society of Edinburgh, 
(Continued from Vol. X. p. 363). 

Jpril 6. 18a4.— “ On the AppUcatioft of Professor Dtebe^ 
retner^s late Discovery^ to Eudiometryf by Dr Edwaid TufV 
ner. (This paper is printed in the present ^Number of tlw 
Journal). The same evening there was read a paper ** 43^ 
the Quarist District in the vicinity of Inverness f by Mf jlStorge 
Anderson. 

AprU 19.— There was read a memoir by 
the OpticcU and Mechanical Structure 
^ Compodte System," which it is pisopoeed to 
Systems of Crystallography. 'J ' 

JHay 3.— There was read “ Conehuion of Dr 
OToir on Eudiotnetry" At this Meeting, the foUowi]i||^ 
men were elected raembersc ' . * 

WlUijm Wood, Esq. Snqcwa., 

. ^ 4 MiJr. PhydriMi to the to 

May Recount qftzeo Surfbees ^SUkeous Fsiewf, in- 

ea^U y* teJlecHng Sght, atul prqdiuced % % ^ a 

large <>ysM of Qmrts," hy . 

yot, ki. so. ,S1. rni.Y , ,6 
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^* 5 r» XXV .— ^ ihe<Wer7ierum Ifatural Histary 
Sodety, (Continued ifrom Vol. X. p. 3d7). 

^grch SO. 18S4.— X HE ^^gwtelary read a paper, by Mr 
iturray;, Leclj^rer on Obf aafetrjr, ^ On the Ascent qfsome 
spedlm^^ Spiders into the Air^ shewing that this depends on 
their fine^^ossai]^ thirds being peculiarly affected by the elec- 
tric fluid of the attac^here.* Also two papers by the Reverend 
Or Fleming of the one containing an account of a new 

British species of Echinus ; and the other a description of a 
new species of Fltim^laria. At the same meeting was read a 
communication from Prideaux John Selby, Esq. of Twizell 
House, containing sdm^ curious particulars in the natural his* 
tory of the GoMen^crested Regulus. 

AprS 3-~Mr P. A. Piury read a memoir ^ On tlie Manage^ 
ment cf Young Phmtatwns ForesUtrees^ 

At the same meeting, Dr Robert Knox communicated some 
remarks on the supposed discoveries of Professor Tiedemann 
and Dr Fohmatm, relative to the non-existence, in the Phoca vl. 
tuUna, or common seal, of the vma efferentia* 

April 17. — ^Dr Knox read a short paper On the blacJc colour 
^ ^periosteum in the Colyirdms septentrionedis or Redthroated 
JEHverJ^ 

Mr John Deuchar, Lecturer on Chemistry, communicated 
tome remarks on Meteoric Stones, and propo^ a theory to ac- 
count for their forn^tion. 

At SBinew meeting, there was laid before the Society the 
paff ^pious descriptive account of the Sand-field 
if t die ^chfttty of Edinburgh^ by Mr Blackadder ; with illustra- 
tiye akeb^es^ 

Amt. X^VL—SCIENTIFIC INTELLJCilSNCE* 

ASTBOltOMY. 

Venus emd JtfarA— The celeSSri^^ aslmno- 
mer Swrieter maintoinii, that the mountains hr'Y^nliiWi are in- 
finitely ^her than those in the Earth. According to’ius 
a^ationiB, some of them must beieveh times higher than Chim- 
bo^EO. Thu statement is denied aiid disproved by Gruithuisen* 




Sdentific InteUigmie.-^Astrmamy^ 611 

The same astronomer a^r|efl with Schreeter^ Heractiel 
others, in considering the white |)olar“^^ts at the south pole of 
Mars, as owing to ice and snow ; and the spots he observed in 
the polar regions of Venus he a^ribes to the saiQe cauaej^Xet 
it not be objected that Venus la 5^iarer the Slin than Maj9% ^0 
are also nearer the Sun than Marf^ and yet Hie, 
larger spot of snow than that planet We knol^, thit^e heitt; 
at the suir^ice of a planet may not depen4;^o much upon the 
proximity of the sun, as upon the density ot^e atmosphere. 

The Jfoon.— Gruithuisen has published some curioiti^ 
observations on the physiognomy of the MMn'^s surface. He cuhl- 
pares the lunar mountain ranges and grpupes, with those of the 
£!arth, and oflers conjectures as to their gec^ostical structure, and 
composition. From the external characters of the ranges, he con- 
siders himself entitled to assume the existence of primitive 
rocks, of various secondary limestones, &c. The lunar atmos- 
phere, according to Iiis observations, from its nebulous strata, 
must contain water. Such an atmosphere is probably intended 
to assist in the support of organized beings, and our author 
maintains the existence of such in the moon. Schrseter, the 
grdat astronomer, often speaks of • the arts, the civilisation and 
the industry of the inhabitants of the moon. He conjectures 
the existence of a great city to the north of Marius^ (a spot in the 
moon), and of an extensive canal towards Hygena (another 
spot) ; and lastly^^fae represents a part of the spot named Mare' 
Imbrium to be as fertile as the Campania. Gruithuisen enters 
into a long discussion regarding the existence of ' wateftn^ihe 
moon, and finishes by maintaining the existance ^ , 

lakes, and rivers. 


NATURAL PHILOSOPHY. 

3. PerJemf Steam-Engine . — The biUiotheqvr Univcriielh |br 
Match 18S4, contains an elaborate ^per on MrTerkins^ 9team- 
Engine, . by a friend of Mr Pjerkins, which was carried to Ge- 
neva,* and j^minunicated to the editors, by Mr Chu^, 
American Cons^, who had made a voyage to London fpr 
express purpe^ of seeing Mr Perkinses apparatus. Thi$ jpefp^' t 
contains the most complete desorption of the above e^|^e^ 

which has yet anpecMred, and it plants, we believe, the 

.... 
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attempt to explain its operation cm ^philosophical principles. Wcf 
have loeea anxious, the^ore, more particularly on the latter 
ground, to examine it, having hitherto looked in vain for any 
ratiaa^ account of Mr Perkins'*s plans, or of those advantages 
athil^ftpni thupm which have be^ so confidently asserted as a 
matti^iiafj wtiich we confess we have been from the be* 
gini^ing doubtfi^ rtf, f^Qin what is already known of the nature 
and principles of h^t aiid of steam. Having reed the paper, 
howewr, we really see nothing advanced in it which tends in the 
le^t to alter the opinions we had previously formed ; and those 
who expect in it any reasons to satisfy their curiosity or belief, will 
undoubtedly b& disappointed. In place of that clear and philoso- 
phical exposition' of causes and effects which such a subject de- 
mands, and certainly admits of, if any real discovery has been 
made, we are here presented with such a mass of mere theories 
and assumptions, together with such fanciful paradoxes, and 
downright absurdities, as we believe have seldom been brought 
forward in the shape of philosophy. Instead of proceeding 
with a plain statement of experiments, and of consequences 
deducible from them, or advancing clearly and boldly fonvard 
from principles already known, to some great and 
conclusion, the author is continually halting in his career, and 
bewilders himself in a maze of obscure and unintelligible spe- 
<mlation, ingeniously contrived, one would think, to puzzle him- 
self and his readers. He appears to entertain, in some re- 
spects very correct views on the nature of heat, and expan- 
sive fespee ; but he has taken up some strange notion regarding 
its 'pow^;cf compressing a confined liquid, such as the water in 
tllC ^neratbr, and of forcing or squeezing out of it, “ as from a 
, il]^nge,^ thb^heat which it contains. This, and several other no- 
ttobs of a siihiiar kind, seem to have confused his whole ideas of 
tb^ svttgect he attempts to explain; so that, though his remarks 
on ptb^ points i^e, in many respects, sensible anS Judicious, yet 
on dif ^ topics he appears incapa&le of nft|;u3ipning mtb his accus* 
tomedi^uracy and vigour of judgment. ofteh! at a 

to what he would be at ; and all his endeavburs to prove 
what ne wiebes to demonstrate, are vaint He occaslionaHJir proceeds 
so cleaidly and methodically with his principles, that you’kre pre- 
pared for some important consequences ; instead of which you are 
landed in some ingenious paradox,~some palpable inconsistency, 



Sixen^c Inteliigtnee.-^Niatural PMhtophj/. Sll 

,f4rBcnne result which turns oht, after all^ mere asserticm or a»« 
aumption, or not deducible at all fipm the premises ; or, ]$8tly» 
Bon)e obvious truth, in which yoii are surprised the author can 
discover any thing new or important. 

Having only just received this paper, <nir limits 
jQEiit.us to enter more fully into the pard^^^rsm it ik^^ pre- 
sent Number. We diall just states therei&re, in proof of 
what we have said, one or two, as a spei^eu of the proposi- 
tions maintained there. 1. It is said, that, in the generator, or 
high-pressure boiler, the heat is greatest at the top, and de- 
creases towards the bottom, against which the flame and heat 
of the furnace are chiefly directed ; so that while the temperature 
of the upper parts of the boileris at 400®, that of Jthe lower parts 
next the fire may, in extreme cases, be so low as 40°. 2. Al- 

though the water exposed in this manner to the intense heat of 
A furnace, remains permanently cold, yet, if any crack or open- 
ing should take place in the bottom of the boiler within which 
the water is pressed witli a force of at least 400 lb. on the inch, 
yet no water will issue at the opening. The reason assigned for 
this, we are unable to comprehend, or to render intelligible/ 

It is proposed to “ pump back the heat” into the boiler, af- 
ter it has done its ofiice of impelling the piston in the cylinder; 
to pump it bock into the generator, and to cause it in this way 
to act again and agmn upon the piston ; so that, in this man- 
ner, the author, in the fervour of his imagination, thinks it but 
reasonable to expect, that an apparatus of this kind may con- 
structed, which, when once sufficiently heated, W^Il.cpntii^ue to 
move for ever, and to drive machinery of* itself, without any 
farther consumption of fuel. On looking into his description of . 
-this part of the apparatus, we find the plan cond$ts merely ill 
heating the water of the generator by the waste steatn from the 
cylinder, — a plan which has been already frequently 
and which isln^(| p^tised to a certain extent in eveiy steam- 
^t^ne in tlid 

HYDROGRAPHX. 

4. MaifobiaJ^'^he Marobia ” is an extraordinary {rfs^nonie-. 
non,' most probably deriving its name from Mare Ubbrisippi tkr 
Drunken Sea, as its movement is apparently very incQii4etf«tt. 
It occurs principally on the southern coast of fficily, and is . gene- 
rally found to happen in calm weather, but is considered as the 
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certaiti precursfor of a gale. The ijlarobia is felt with the great- 
est violence at Mazzara^ perhaps ffoni the contour Of the coast. 
Its approach is announced by a stillness in the atmosphere, and 
a ^)^t‘gky ; when suddenly the water rises nearly two feet a- 
bo^ &s'^Sl^al le^ rushes into the creeks with amazing 
rapidity : bitt in a few luinutes recedes again with equal velocity, 
disturbing the mud, tearing up the sea-weed, aOd occarioning 
noisoitie effluvia : during its continuance, the fish ftoat quite help- 
less on the turbid surface, and are easily taken. These rapid 
changes, (as capricious iti their nature as those of the Euripus), 
generally continue from thirty minutes to upwards of two hours ; 
and. are succeeded by a bireeze from the southward, which quick- 
ly increases to Jieavy gusts,— Memoir of Sicily. 

5. Mediterranean, — ^l^hc medium heat of the sea around Si- 
cily, at*a depth' of from ten to twenty fathoms, by Six'^s thermo- 
meters, is from 73® to 76®, which being 10® or warmer than 
the water outside Gibraltar, accounts for the greater evaporation 
and conseciuent currents , — SmytlCs Memoir^ p. 184. 

MINERALOGY. 

6. Mountain Tallow. — Specimens of this mineral substance 
were lately found in a bog on the borders of Loch P'yne. This 
curious mineral was first observed by some peasants on the coast 
of Finland in 1736 ; afterwards it was found in one of the Swe- 
dish lakes. M. Herman, physician at Strasburgh, observed a 
siinij^;^ substance in the water of a fountain near that city ; and 
Jmneson met with it in this country. It has the co- 
; feel of t^^^ and is tasteless. The following notice 

r i9;..l^gz.rd to it was sent to us: — It melts at 118® and boils at 
SSBO® » when melted, it is transparent and colourless ; on cool- 
ing^; becomes opaque and white, though not so much so as 

4 S insoluble in water, but soluble in al<:^iol, oil of tur- 
oil, and naphtha, while th^ liquids 
iti(|i|i ,pr^pitatcd again when they cooL 

jthe natural state of it, is 0.6078 ; but the talj^^ is fhti of air- 
bubbles^ :as«d> after fusion, which disengages specific 

which is Talker higher than OMt of tallow. It 
combine with alkalies, ..nor form soap. ' Thus it differs 
^%|ip|pvei'y class of bodies known -from the fixed oils, in not 
soap -from the volatile oils and bitumens, in being 
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tasteless and destitute of sm^lL . Its volatility and combustibili- 
ty are equal to those of anytVoladle oil or naphtha. 

7. Na^ai Carbonate qf iSbcfa.— -M. Rivero of Simta Fe de 
Bogota, informs us, that he iiiids the following to^be thejp^Sd^u* 
ent parts of the Natural Carbonate of Sodat 
da in Columlna: 0.39(K) carbonic aq^d, )|.^!KfiaC.W880 
water, 0.0098 loss. 

B. R(vre Mmeroils Jhund in the vidnitjf of Edinbur^^'^ 
Within these few months, l)eautiful specimens of deeply coloured 
Prehnite have been found in Salisbiary Craigs. In several of 
these, the prehnite was associated with tliat kind of DakSite de- 
scribed tinder the name Humbolditehy Mr Levy. In the basal- 
tic rock of the Castle Hill, small, but beautiful specimens, of ra- 
diated Wollastonite have been found. Many years ago, fine 
specimens were got. The same mineral occurs occasionally in 
the greenstone of Salisbury Craigs. 

GEOGNOSY. 

9. Cave lately diacovercd near KiUin.-^K cave was lately dis- 
covered in a rocky hill near to this place, by following a fox 
which had entered it on being pursued. It is said to be con- 
tained in a precipice of primitive limestone. The opening is 
small, but the interior is asserted to contain chambers in num- 
ber equal to those of the inn. It has no appeairance of being 
an ar^^cial excavation, and is smd to be distressingly cold, and 
very dark. The existence of such a cave had been traditional- 
ly talked of, as having been the resort of a fahious ftii^bcioter, 
who was betrayed by a paramour, to whom Duirisan Diili|rqfibr- 
ed as a reward as much gold as she coulJ con^tn^ in 

hands. The gold, however, having beeii delivered in a tudl^ 
state, the recompence proved perfectly suitable to tjhe seryl^. 

10. Ferwsap's Edition qftke Epoquee de la Naturei^^^^iknt^ 
^iajireparinjg an ^ition pf BufFon^s Epoquis de 

. sttll he read with interest, as it conics iHaey 
gc^ ^eas ^qng with others fantastical and wild. Tfie same ac- 
tive naturalt^' pro to publish a description of the fluviaiile 
and merinS'i&i^ls of the tertiary rocks of different parts of Eu- 
rope, accompanied with geoghostic descriptions, but will not, we 
believe, adopt the opinions of Brongniart, in regard to iRmnl or- 
ganic remains. 
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11 . JPrevo^fs Joum^ to Efigland.’^FTevo&t^ a good zoolfgifit 
andixcellent geogoostical observer^ vmts England this summer, 
,iti order to study the transitim and secondary fompations; 

to Normandy, with tihe view of comparing, the rocks 
; country with those of England ^ , wd the results of this in- 
atW will be published at Paris next winter. Desnoyers, 
an active atid skilful observer, will join Frevost in l^mandy. 


12. Supposed Salt Formation above ShelLLimestone.'-^ln 
Karsten^s Archives, there is a paper by Oeynhausen, on salt de^ 
posites, in which he endeavours to shew, according to Hausman, 
that there is a deposite of variegated and gypseous marls, analo- 
gous to the variegated sandstone above the shelUimestone. This, 
however, we are informed by Jh: Bpue, is an error ; for these 
marls belong to the Quader Sandstone^ 


13. Bfmis Arrangement of Tertiary Rocks : 


First Arenaceous deposite. 
First Tertiary Limestone. 
Second Arenaceous deposite. 
Second Tertiary Limestone. 
Fresh-^water Limestone. 


Plastic Clay and Lignite. 
Calcaire grossier, and Lignite. 
Gypsum, Marl, Sand. 
Limestone. 

Calcaire d^eau doucen 


CHEMISTRY. 

14. Discovery of' Selcfiium in the Volcanic Rocks of Lipam, 
—Dr Turner has just sent to us the following interesting no- 
tice, the substance of which was communicated to him by Pro* 
fessor Stromeyer. — ** Professor Stromeyer has lately discover- 
ed Selemum under two different forms, one of which is al- 
togethpr neW 4 On diluting some fuming sulphuric acid, such 
as is made at Nordbausen from the siilpliate of iron, he oli* 
served tiiat a solid matter separated from the diluted acid, 
which, on examination, proved to be selemum. One pound of 
the acid gavb, on dilution, about a grain of selenium^ This sub- 
staf^ has already been detected in some of the &hemiain siii** 
^pbuiic'itmd ; and it is supposed t^t the 
been prepsur^ in Bo^hemia. The secdlid is 

in the ydcsnic productions of the Lipari which 

Professor Stromeyer has lately disebvered a sulpluiret of 
selenium. He has mentioned neither the minerhfegkal eharac- 
ter of the new mineral, nor given an account of his chemical ex- 
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amtlaation of it; but I hope |oQn to obtain from the Pmfesm 
more full information on the subject, and shidl then have great 
pleasure in communicating it to you. It appears probable, 
from these circumstances, that s^enium is a more common 
ductioii of nature than is generally supped ; and it esipw 
anticipated, that It will frequently be found, whenei^ lhe at- 
tention of chemists and mineralogists in general shall be 
ed to the subject.^ 

16. Iodine and Phosphorus . — Thenard asserts, that, in tlie 
union of iodine and phosphorus, not only caloric, but lights is 
extricated. But Sir H. Davy states that no light is evolved in 
this procesi^. Repeated experiments have convinced me of tile 
accuracy of the observation of the British chemist ; Jbut it is only 
justice to M. Thenard to state, that, in the action between these 
substances, the evolution of light, as well as of caloric, may be 
shewn, according to the mode of making the experiment. If* a 
small piece of dry phosphorus be dropt into a test-tube, and a 
quantity of iodine, in its usual scaly form, sufficient to cotter the 
phosphorus, be quickly added, an immediate action ensues ^ the 
tube becomes hot ; fumes of iodine are disengaged ; and a deep 
violet-brown liquid is formed, without the evolution ot lights even 
when the experiment is made in a darkened room. But if the 
proportion of the phosphorus to the iodine be large, and the lat- 
ter insufficient to cover the former, the action is accompanied by 
a momentary flash, which I attribute to the combustion of the 
uncovered portion of the phosphorus in the scanty portion of 
atmospheric air in the tube. By varying the profxinkms of the 
two substances, I can pjoduce the union with or without the 
extrication of light at pleasure .’’ — Letter from Dr Traill to Pro- 
fessor Jameson. 

A!NTHaOlK>LOGV. ' 

16. Rfjum of the Chinese Cqjlonk 

ista us, and was, in the ^nel, still 

tlboug^t, we could perceive in ithm the 
fundafnental line! are remarked in the Indians. The 

figure of the C|iin^ is, indeed, rather more slender, the fore- 
head broader, the'lips thinner, and more alike, and the features, 
in general, more deHcate and mild than those of the American, 
who lives in the woods ; yet the small, hot oblong, but roundish, 
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Mgiilalr rather pointed head, broad crown, the piotnitietlt 
^intis frontales, the low forehet^d, the pointed and projecting 
eheek-bones, the oblique position of the sinali narrow ejes, the 
blunt, propbrtionally small, broad, flat nose, the thinness of the 
haif ^n the chin, and the othier parts of the body, the long 
smooth black hair of the head, the yellowish or bright reddish 
tint of the skin, are all characteristics common to the physio- 
gnomy of both races. The mistrustful, cunning, and, as it is 
said, often thievish character, and the expression of a mean 
way of thinking, &nd mechanical disposition, appear, in both, 
in the same manner. In comparing the Mongol phyriognomy 
with the American, the observer has opportunity enough to 
find traces of the series of developments through which the 
Eastern Asiatics had to pass, under the influence of the climate, 
in or^er, at length, to be transformed into an American. In 
these anthropological investigations, we arrive at the remarkable 
result, that certain characteristics, which constitute the principal 
difference uf the races, do not easily pass into others, whereas 
those which depend only upon more or /m, gradually vanish 
or degenerate, through a scries of different gradations. In this 
respect the diflereiice of the Negroes is peculiarly striking, who, 
in various particulars, especially the complexion, the hair, the 
conformation of the skull, the proportions of the countenance, 
and of the whole body, differ more from all other races than 
from each other. The Negro races of the South Sea, and the 
Indian Archipelago, who, for the most part, are derived from a 
mixture pf various races, who, at so great a distance from their 
padve ebuntry, must experience considerable modification of the 
character, yet still indicate, in every respect, their 
Africto descent, rather than a nearer aflinity with the other 
On the other hand, phyisiognomical cbaractaristics 
Mongol, Caucasian, Malay, imd Amjsrican races, blend 
each other through so many shades^ that we are involun- 
aaii^'kfd to presume a common fundamental these, 

liftq^[>osition to the Ethiopia,; which perhaps is strikingly 
•anarked in the Mongol, and to wliich tbe .aboye mentioned va- 
rious conformations must perhaps 1^ referred, to^ ^.wl^ny forms 
of development, occasioned by climate, as has been already as- 
serted, by a very distinguished writer on Universal History. 
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Whether such a change, proce|^ing from the aboriginal infaa* 
bitants of Upper Asia, ha^ really pi*oduced the actually existing 
four chief varieties of the Mongol as the oldest, then the Ame- 
rican, the Malay, and Caucaaan,.irou1d form one of the most^itlk* 
ix>rtant and interesting investigsftions for the study of 
logy, as well as the history of the revolutions of the earth in ge- 
neral.” — Sjn^ and MartirCi Travels in Brazil 

17. Colour of the Negro , — In a former number of this Jour« 
nal, we mentioned the opinion of Professor Rudolphi of Berlin, 
in regard to the seat of the black colour in the Negro race. That 
distinguished anatomist infers from the dark colour of the epi- 
dermis, that it is the principal ^at of the colour. On cbn- 
versing lately with an intelligent American ahatopnist, who has 
dissected, ir* his theatre, many Negroes, I was informed that 
he found the epidermis to be nearly black, and the rete»muco- 
siim, the^supposed seat of the black colour according to many 
anatomists, had nearly the same tint of colour as in the Euro- 
pean race. 

ZOOLOGY. 

18. Seal and Walrns , — Sir E. Home, in a paper read l)efore 
the Royal Society of I-*ondoii, mentions several facts he has dis- 
covered in regard to the walrus and seal.-— The first discovery 
was, that the walrus is provided with means similar to thos^ of 
the fly, which enable it to walk in an inverted position. The 
structure of the foot of the fly is described in the Philosophical 
Transactions for 1816; and on seeing a mutilated foot of the 
walrus, Sir Everard was struck with their n^itual reijj^mblanco, 
and requested Captaiii Sabine, who was about to vi^t tihe 
Arctic regions, to bring him a specimen, which, with aid 
o| the assistant-surgeon, of the ship, he accomplished. . > 
«xaniuoation, the hut4i|QQjt was foumi provided with a 
spa^. whic^ enahlied the animal to p^uce a«viu;uum 

ara, any sujface ; the foot was provide wi%tw<h,td^ * 

which esudiles the> creature to fe^m a more perfect vacuum, by 
bringing 4;fae parts in dosei; contact with the surface on which 
the foot/^ placed, and which also admit the air on their bding 
rtused. In describing the foot of .the fly, rimilar points or toes 
we observed, but it was not until an opportunity occurred of re- 
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exiunining the same organs in ^arger creature^ that their Use 
was fully developed. The foot the walrus required diminish* 
ing four times to exhibit it in a quarto plate, wheipas that of the 
fly iMpired' 100 times to render it distinctly visible. 

second fact relates to the internal format!^ of the same 
animal. A reservoir of a cylindrical form, the coats of which 
are covered with a thick mucus, receives the bile by a lateral 
communication, and it then propels it into the duodenum. 
From the width of the oesophagus large masses of food can be 
swallowed ; the animal possesses the power of regurgitation ; the 
opening of the pylorus is comparatively small, and is valvular, 
by which the contents of the stomach are prevented from pass* 
ing into tlie duodenum. These parts, and many of the external 
organs, are of a similar structure to that of the seal. Mr Forster 
states the food of the walrus to be the Fttens is 

found on the Arctic shores, and also under the ice.**y4l^ third 
subject of remark was the funis and placenta of the seal. The 
vessels of which the funis is composed, are about nine inches 
long, and are not twisted ; and they anastomose at about three 
inches distance from the placenta, which is connected with them 
by three membranous coats : this conformation admits of great 
freedom in the fetal circulation. 

19. Notice in regard to a Fossil Whale discovered in Dun- 
more ParJe,^Mr Blackadder, in a memoir lately read before 
the Wernerian Society, announced the discovery in Duninore 
Park, in Stirlingshire, of the remains of a whale imbedded 
in ^uvial soil. The Earl of Diinmore, in whose grounds it 

in a letter* to us on this subject, says, I find that its 
from about half a mile to three quarters of a 
present bed of the river. It is’ qpvered by three 
brfetir ibetof alluvial soil, and is rattier mone than SM) fe^t 
above iihe ordinary spring-tides. Its positkj^jabuve of 

^ tide-water is about the same as that of the found nM^ 

Airilirie./ Its length is about 70 qr 7^ feet. At present 
pdi^l a gobd crop of wheat ; but^fflligr |;^t is it shlM 

be biarcfbHy disinterred for the CJollege Museum;^!^^' , 

20. Saints the Whale. — J[n OctoberjJast, a whale afqieared 
in the river St Lawrence, as high up the city of Montreal. 
The animal was pursued by numbers of boats, and was at last 
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taken at Boucherville^ a distan^ of 9 miles fiom town. It was 
exhibited at Montreal, then tcJbd down for exhibition to Que- 
bec. This animal must have^ come from the Whale Bank off 
Newfoundland, which is the nearest place where whales Hre ge* 
nerally fpund,^nd have wtodered at least 1000 mi]|l^» a 
straight line tt j^the gulf and river before it was taken, 'WO or 
400 miles of which must have been fresh water. 

COMPAKATIVE ANA'ItOMY. 

. Sirvciure of Electric Organs of Gymnotus eleciricus.^ 
On each side tlicrp is an upper large and an under small elec- 
tric organ. The large organ arises immediately behind the 
head, under the great dorsal muscles, where it is obtuse, and 
gradually becomes narrower, and terminates acutefj^ towards the 
end of the tail. It is straight, or somewhat hoiiowed, towards 
the back4)one, but convex in the opposite direction : above, it 
terminates in a line ; in a nearly similar manner below, and .is 
thickest in the middle. It is composed of horizontal plates^ 
almul the third of a line from each other, which are traversed 
at right angles by partition walls, and in the small space be- 
tween them water is contained. Below this large organ lies a 
similar, but smaller and more minutely divided one. These 
parts arc supplied M'ith numerous intercostal nerves : in the 
specimen examined by Rudolphi, 234 were observed on each 
side. A great branch of the third branch of the fifth pair of 
nerves, augmented by a smaller branch from the vagus, runs 
parallel with the back-bone, from the head to the tail, where it 
divides. This nerve runs immediately over the intercostal 
nerves, and crosses them at right angles, without, 
ing with them in any way; on the contrary, they rn w ro ' 
distributed to the muscles of tliie bacfk. This is die 
Hunter describes as the vi^us, and which Fahlberg 
ly cpO(#4|srjsd es ^ el^tric nerves ; while Hunter, his 
lesual accuracy, describes the intercostal nerv& as those 
electric o^ns. If we com^^re the electric organs M thdr tor-t 
pedo andvlfl^lainotus the first may be compared ivitih 

the voltai^^ tlm second with the trough apparatus. But 
they in their |^cip^ feature, viz. in the abundant dis-* 

tfibtition of nerves to very vascular plates, between which a se% 
rous ftuid is disposed. 
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BOTAKY. 

* 88. Luminmts Itis^|tell ktiown that some plants are 

luminous; and also that parts of plfCnts in an incipient state of de- 
composition^ shine more or less* The following instances of this 
ptope^ are given at present ; it being our intention, in a Aiturc 
nuiiilber of the Journal, to enter fully on this subject. 1. Po- 
tatoes, kept in cellars, in a growing state, and therefore useless 
as food, sometimes become so luminous, that we can read by 
them the print of a book in the dark. 8. The Dictamnus al- 
bus spreads around it, in dry summer evenings, an atmosphere 
which, on the approach of a taper, inflames with a bright blue 
flame. 3. Other plants give out a sparkling lights probably of 
an electrical nature ; such is the case w^ith the flowers of Calen- 
dula, Tropeeolum, Lilium bulbiferum and chalcedonicum, Ta- 
getes, Helianthus, and Polyanthes, as mentioned by Mr John- 
son of Wetherby in Vol. iii. p. 415. of this Journal. 4, Some 
plants give out a calm steady light, of a bluish, greenish, or 
yellowish-white colour, such as Dematium violaceum, Pers. ; 
Schistostega osmundacea, W, and M, ; Phytolacca decandra, 
Ahizomorpha pinnata, Humh.^ &c. The lumiuous ap{)earances 
in the galleries and shafts of our mines are often to be traced to 
rhizoinorjdious plants. 5. The milky juice of some plants is very 
luminous. 6. Trunks, branches, and roots of trees, in an inci- 
pient state of decomposition, become luminous. 

auts. 

88. Extraordinary extent of the Baize and Flannel Mammae- 
tureat Rochdale . — In the town of Rochdale, and the adjacent 
vi|tili^;es, there ore* manufactured, every week, of flannels and 
bt^s, about 80,000 pieces, of 46 yards each, making 
^ti!^($Sp,d00 3 ^ds per annum. It is supposed that 17,840,000 
exported ; the remaining 30 mfllioiiiii df yards are con* 
the United Kingdom, being an ave^rage of about Ij^ 
yil^'for each individual. Some good flannels are manuiketur*, 
edmWalas; a few coarse ones at Keswick, and some other T 
to#iks and villages in the kingd^uL, A few are mwufactured 
on tbe Continent, and works for that purpose are now easting 
in America ; but the whole of the flannels manufactured on the 
globe, h^ssxdes those manufactuaed in Rochdale and its imme- 
diate vicinity, are not equal in quantity to those made there. 

2 
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The price of flannels is from 5d. to Ss. per yard ; and the aver* 
age may be stated at from 13<UHo I4d. per yard ; so that the 
annual value of the manufactilre may be stated at about three 
millions Sterling. The wool costs fully one-half of the whole* 
sale selling price ; the oil, labovu;, and finishings &'c. 
nearly the other half.” 

OBITUARY. 


24. Biographical notice of Otto Ffl6r<ci?/^.~The sciences have 
lust in the course of last year two Danu^ naturalists of great 
reputation, Fabricius and Viborg, an account of whose lives is 
inserted in the 6lh number of the Journal of NOftural Hisio/ry^ 
of Messrs Oersted, Honieman and lieinhardE^ Copenhagen, 
1823. We shall give an extract relative to the firsumentioned 
naturalist.— Fabricius was born on the 6th March 1744,. 
at Rudkiobing in the island of Langeland, of which his father 
was pastor. During his attendance at the university of Copen« 
hagen, the reading of the works of Hans Fged^ on Greenland^ 
excited in him a desire to go to preach the Gospel in that 
country. He was ordained in 1768, and nominated missionaiy 
for the Danish colony of Frederickshaab^ where he resided 
from live to six years, often living in the huts of the Green- 
landers, even accompanying them on their expeditions for the 
killing of seals, and neglecting no opportunity of acquiring a 
perfect knowledge of their language, and of observing the pro- 
ductions of the country. His application made amends for all 
the privations connected with this sort of life. Without any 
preliminary instruction, and without any other book than the^ 
Systema Natura^ he became a naturalist by his own exertu 
and the correspondence of the celebrated Otto Frederick 
ler, who furnished hjim with advice. On rctumiipg to G 
hagen in 1773, l^e^was successively appointed to sevend ^i 
both in Norway and Denmark. From 1789 to the time 
death, be occupied that of Christianshavx^ to yhkb tbe^v 
attached for his sake the title and rank of bi8h|^ Ife diei^ ^ 
the age of seventy-nine yeaKi^ .9n the ^th April 1822. He 
was twice inarried, and was fht father ^ sixteen children. . ^ia 
pr^ipal-work oh Natdral* History, and that which has parti- 
cularly made him known to for^gners, is that which he pu* 
blished at Copenhagen in 1780, under the title of Fauna 
Gratnbmdka. 
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Asf. XXVII. — List of PoOeti^granted m Seoilandjhm lOMi 
Ua^ to 19#* Ma& 1624. ^ 

«.To Joel Spilleu of Chelsea, county of Middlesex, en** 
gin^; for “ an improvement or improvementfifln the machinery 
to be employed in the working of pumps.^ Sealed at Edin* 
burgh 18th March 1824/ 

48. To Jean Jacoues Saiktmobe of Belmont Distillery, 
Wordsworth Road, Vauxhall,^ parish of St Mary, Lambeth, 
county of Surrey, dtstillcri for ** improvements in the process 
of, and apparatus for distilling.^ Sealed at Edinburgh, 1st 
April 1824. 

44. To Tonge of Liverpool, County Palatine of 

Lancaster, ship-owner, for an apparatus, by means of which 
an improved method of reefing sails is eifected.**" Scaled at 
Edinburgh 29th April 1824. 

46. To Benjamin Rotch of Pumival’s Inn, city of London, 
Esq., for an improved fidd for the upper masts of ships and 
other vessels.^ Sealed at Edinburgh 29th April 1824. 

46. To Thomas Gethen, formerly of Weston Court, county 
of Hereford, now of Henry Street, Pentonville, Middlesex, 
gentleman, for improvements in the machinery and process of 
making metallic plates, rollers, pipes, cylinders, and certain 
other articles.'’*’ Sealed at Edinburgh 29th April 1824. 

47. To John Gibson, woollen-draper and bat-manufacturer 
in Glasgow, for the manufactuiing or making of an elastic 
jEsbfic from whalebone, and the manufacturing or making of 

fabrics from whalebone, hemp, and other materials com- 
suitable for making into elastic frames or bodies for hats, 

. caps and bonnets, and for other purposes ; und also the manu- 
fi^tiuring or making of such elastic foames or bodies^ from the 
j|l^materials^^ the mode of plaiting.'’' Sealed at Edinburgh 
*1^ May '1824/ ■ 

48. To William Yktts of Great Yannoutih|( .wunty of 
Norfolk, merchant and shipowner, for cer,tain i^^p^atus to 
be applied to a windlass."" fealed at Edinburgh 19th May 
1824. 


P. Nbill, Printer. 
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Abt. h—Obtervationg on ike ReauUi rf ihe late Expedition qf 
Captain Pahhy, induding a View qfprevioue Diecoveriee 
made tn the aame directum^ Hitch MoBaAr, Hsq. 
F. R. S. E. Author of “ the.j^$tory of Discoveries in Aincs 
and Am,'’ &c. 

JBjveb after the grand era in the history of Navigation, and of 
the World, formed by the discovery of a Western Ccntiiienl^ 
the boundaries of this continent, and its junction wkh Asia, 
formed otgects, that called i^th and baffled the mightiest effcots 
of maritime enterprise. These features, hid in the remaU||, 
depth of both conUnents, and amid regionsAubject faPth&aasqiE,^^ 
of porpetuid winter, wuld not be i^proached unless by the.ltm^ ‘ 
est navigatons; and even they, ^ in general, socm thoug^ikdiai^ 
selves too liappy in t^Btcting. their escape. No sphere of m|e|ii 
tim ^ifsnade a gnpidte display the prowess ,^d darid||pj^; 
Britiili seamen ; it is with pride we refleotoifint diis caesst' 
^ been.t||fmost exdurively theirs. Britain began, Britain car* 
ried on, a^Britun, we trust, wdl complete the ^lineation. of 
this last'imknowif boundary of die habitable earth. 

A. shorter and more direct route to the East Indies was the 
olgcsct of* the voyage of Columbus; and, even after the disco. 
vot. XI. Ko. SS. OCT. 1824. 
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imry of vast unknown regtons^.^ the West^ it still appeared 
quite probable that there miglit|be openings admitting of sikH^ 
apassage. After, however, Vesputius, Ojeda, and other ad- 
venturers, had beat in vain round the Gulf of Mexico, and bad 
traced^ a vast mass of continent stretching soutliward, menu’s 
views were, with some reluctance, tunied to the north, as to 
the only remaining quarter of hop.\ The first great exertion 
in this direction appears to have been made by Sebastian Cabot^ 
a Venetian, in the service, of England, alternately encouraged 
and neglected, but at length created General Pilot of England. 
Under the enlightened reign of Edward VI., Cabot and his son 
mode one or more voyages along the coast of North America, 
traced the boundary of what is now the United States, and 
partly that 6f Newfoundland ; but finding that the invariable 
and always increasing direction of the coast was north-east, the 
most unpromising possible, and tliat they were coming into the 
region of floating ice, and inclement skies, they were satisfied 
with the discoveries already made, and returned to England. 

Cortereul, a Portuguese, sailed along the coast of Labrador, 
which, in the early maps, is called from him Corterealis,and pro- 
bably he even traced the entrance of Hiidson^s Bay. It is cer* 
tain that he returned with sanguine hopes of discovering a 
passage, for he soon after set out on a new expedition ; but 
the issue was fatal ; he returned no more His brother, Miguel, 
who went in search of him, sliared the same fate. A third, who 
.derited to follow, was stopped by the express orders of the 
.King. Wkh this enterprising and unfortunate family, seems to 
have expired the zeal of the Portuguese for discovery in a north- 
ern direction. 

, Spain, which claimed America as her own, might Iiave been 
to take the lead in tracing its boundaries, and its re- 
lations with the neighbouring continent. Before, however^^that 
,^p0wer bad su(;ceedcd in establishing ftiU sway, over iier exten- 
sive dominions in. the New World, administration had be- 
gan to rink into that gloomy apathy in which it has ever since 
been involved. From the western coast of Mexico,^ however, 
she sent several expeditions, to discover the Strok ^Anian. 
This celebrated name, which glittered for several centuries be- 
fore the eyes of modern adventurers, has involved geogra^Hdiers 
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ill mach perplexity^ and bee^^nttdered even as whciUy taex^ 
plicable. Wc are coiivince^tbat it originated in a very dilfe*- 
rent quaiter of the world from that to which navigators have 
been accustomed to refer it. In the earliest ihaps^^Aman is delU 
neated as the most eastern country of Asia, and it oedfipies the 
position of Caclimehina, which has always, with the natives, 
bonie the title of Anam. To understand how the separating 
Strait of Asia and America could be placed here, we must at- 
tend to the train of ideas which prevailed at that infant era of 
geographical knowledge. The American islands, when first 
discovered, were still viewed as part of the East Indies, in 
seateh of which the voyage of Columbus was undertaken. 
Evert after they were proved to belong to a great mass of con- 
tinent, that continent was supposed to be attached to, and to 
form the eastern boundary of Asia. The influence of those 
ideas may be clearly traced in a series of very curious maps. do* 
lineated in the commencement, and even in the middle of the six- 
teenth century, at Venice, then the centre of nautical informa- 
tion ; and wliich are preserved in the King's Library. In the 
earliest of these maps, Asia and America are joined throughout 
their whole mass ; and in one of them Cathay is even placed 
on the Gulf of Mexico. Under the influence of these impres- 
sions, it is easy to conceive how the early East Indian navigOr- 
tots, on coming to Anam or Cochinchina, where the coast first 
decidedly changes from cast and west to south and north, might 
imagine that they were now between the two continents, and 
would soon come to the division between them, which might 
be named by anticipation the Strut of Anign. In one orilhe 
maps above mentioned, this Strait is represented as rufl'ningCup 
across .the whole breadth of the two continents. The prcgrcds 

of navigation proved that no such Strait existed here; bpt^vStill 
tile idea was rooted in the mind of geographers, and th(^' trans- 
ferred it farther audfarther north, till they raturhed the IlNiaen 
extremities of Asia. It is not probable, however^ that this im- * 
predion was founded even upon the most remote tradition of 
Befarh^'s Straits. The derivation above given, sibems confirmed 
by the circumstance, tha*t the idea of dm Strait of Anian was 
always combined, not with that of a bleak and wintry pasliiige, 
but 6f a smiling and fertile region, and even of gold ; whicii 
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last association wonderfully heightp^ed its ein|^e over the iioa^ 
gmatioii of mankinds 

What efforts the Spanish Government might make from 
Mexico to explore the north-west coast, is concealed at once by 
that mysterious obscurity which it studiously throws over all 
its proceedings, and by the apathy with which such enterprises 
soon came to be viewed. The most remarkable voyage is that 
professed to have been made by Juan de Fuca, by birth ,o 
Greek, and who ultimately lived neglected in his native coun- 
try* The Spaniards deny all knowledge of liim or bis voyage ; 
but one Douglas, an Englishman, who met him accidentally at 
Venice, took down his narrative, which was to tlie following 
purport : That, after passing the 48th degree of latitude, he 
had entered the Strait of Anian, and having sailed for twenty 
days through its long and winding channel, and seen people on 
the. shore covered with the skins of beasts, he had emerged in- 
to the North Sea, when, conceiving himself to have accomplish- 
the object of his voyage, he returned. This narrative was ac- 
counted a fable, till Mearcs and Vancouver, in tracing the north- 
west coast of America, discovered VancouverV Island, separa- 
ted from the continent by a long and narrow channel, precisely 
similar to that through which Fuca described himself to have 
passed. The aspect of the country and natives, and the pas>r 
sage with the open sea, precisely corresponded. It became evi- 
dent, therefore, that the old captain had merely committed an 
error of judgment when, in sailing through this channel, he 
supposed himself to be sailing between Asia and America, and 
tbe sea into which he emerged to be the Northern Ocean. 

This seems the time to notice the narrative of Maldonado, 
which Mr Barrow, though he has presented us with a transla- 
tiofi df the original MS. preserved in the archie ves of Spain, 
hei^tes not to pronounce a palpable and decided forgery. We 
cjcmfess that this 'does hot appear to us quite so clear. Maldo- 
nado is admitted to have been a navigator of great eminence; 
and it is not very likely that the Spanish Government would 
have treasured up his narrative so carefully, if they Ibt 
had some reason to suppose it genuine. Maliionada, reports, 
that, after passing through Davis's Straits, and sailing a great 
distance, first north«west, and then south-west, he came to the 
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Strait of Anian, through which he passed into the South Sea. 
It th&y be very safely pronounced that he never did atiy such 
thing. But we must obsen(, that he pretends not to have stal- 
ed more than a very small space through, or to have reached 
any ascertained point of this imagined sea. Alf his statements 
amount to this, that, after a long voyage, he passed through a 
Sfrait into a Sea, All the rest is mere inference. This strait, 
he says^ appears to be what geographers name the Str^t of 
Anian ; and, if it he so^ it must be a strait having Asia on 
one side, and America on the other.*^ In sailing along the op* 
]X)site coasts, he says of one, zee concluded that all that coa^ 
belonged to America and of the otlier, This country, ac- 
cording to the charts^ must belong to Tartary or Cataia ; and, 
at a few leagues from the coast must be situated the famed city 
of Cambala.'*' All is inference, except the mere passage through 
a strmt into a sea. Now, there appears nothing tq, us very 
strange, in supposing, that, after beating in perhaps a devious 
course round Bailings Bay, with which his directions and lati- 
tudes seem very closely to agree, he may have entered one of 
the straits leading into Hudson^s Bay, and, on seeing that wide 
expanse opening before him, may have imagined that it was the 
South Sea. Navigators, at that time, had no idea of the breadth 
of America, but imagined, that whenever they turned its north- 
ern point they would enter the Pacific ; and this delineation is 
retained by Sanson, in the middle of the 17th century. ’ Re- 
turning, as already observed, almost immediately by the route 
he came, he could have no opportunity of discovering his er- 
ror. In supposing the allusion to the discoveries of Quiros fa^ 
tal to the credit of the narrative, Mr Barpow docs not a^wrt, 
that, though the date assigned to the voyage be 1588, the ac- 
count docs not piofess to be written till IGOO^ two years ttfler 
these discoveries were known. (See Voyages to the AiNstic Re- 
gions, App. p. 26.) The only thing which bears the mirks of 
decided fable, is a strange story of their melting on the south 
side of the Strait with an European ship coming from China to 
pass through it. It seems scarcely posrible, however, not to 
conmer this .as a clumsy interpolation by another hand. It is 
entirely at variance with the rest of the doeument, the whole 
triin of reasoning in, which implies Maldonado as the first Ats- 
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covereir, ex^ is utterly foreign to any idea of this bdng already 
a great icotnmcrcial thoroughfare, if 

In eothing to the annals of solij and well authenticated dis* 
covery, we at once find Britain taking the lead. Even during 
the reign of Ilenry VIII., two expeditions were fitted out, in 
15^9 and 1536; but they did not reach beyond the coast of 
Labrador. The age of Elizabeth was that in which the mari- 
time glory of Britain first shone unrivalled. Under her direc- 
tion, Martin Frobisher, one of the earliest of the series of our 
great naval men, Was sent three different voyages to search for 
a western passage. Frobisher beat through tlie. sounds and in- 
lets of Hudson's Bay, but unfortunately fell in with a species 
of block stone, which, by a certain process, afforded some par- 
ticles of what ^was imagined to be gold. This black stone be- 
came instantly the ywimary object ; and he did not consider 
himself as having at all failed, wdicn he brought home his ships 
loaded with this ideal treasure. As its futility, however, soon 
became manifest, a general feeling of disapyx^intment attached 
itself to the vo 3 rage, of which it had been the sole result ; and 
for some time no further attempt w'as made. 

In 1583, Sir Humphry Gill)ert, a gentleman of good lineage, 
and of high 'spirit and enterprise, undertook a voyage for the 
discovery of the passage. It was most unfortunate ; Uie princi- 
pal vessel was WTecked off Sable Island, and tnost of the crew 
perished. Sir Humphry himself, attempting to return to Eu- 
rope in a little bark, was wrecked near the Azores. 

The nation was not discouraged. In 1583, Davis commen- 
ced his three voyages, which made an important addition to onr 
knowledge of theser northern tracts. Having discovered and 
passed through the strait which bears his name, he traced the 
coast of Baffin's Bay as far as Sanderson's Hope. On the 
west he looked twice into the broad entrance of Cumberland 
Strait; but his imperfect means, and the desertion of his com- 
rades, prevented him from yxmetrating through it. Still, on his 
retimi from his third voyage, he reported the northwest passage 
as a thing in his apprehension quite probable. Notwt^Staigl^- 
ing this statement, repeated disappointment again prpMMtIid a 
jporiod of despond^cG and susyiended enteq)rise. 
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la Ae tegianing of the seventeentb century^ 
mouth (1602), and John K^ht (1606)| wen^ fitted out by 
the Muscovy and Turkey ^omp^ies.; and about the spine 
time James Hall was four times sent out by the Sling pf Hei^- 
mark; but all these worthies returned without eccmnplishing 
any thing that merits record. The glory of making ^ ne^t 
step in northwest discovery was reserved for Henry Hudson. 
His first voyages were directed to Spitsbergen and Nova Zmh 
bla. In the fourth, however, made in 1610, he passedthrough. 
the straits, and entered the bay, or rather great sea, which have 
both continued ever since to bear bis name. The issue of the 
voyage was deeply tragical. After a winter passed 4n the sputhp 
eastern parts of the bay, his men mutinied, put him ashore, 
and left this great navigator to perish on that inhospitable shore. 
Most of themselves, however, were overtaken in their voyage 
home^ by a similar fate ; and the tidings were brought to Eng- 
land by Abaccuc Pricket, Bylot, and others, who represented 
themselves as having in vain resisted the measures of the rest, 
yet have not esca{ied the suspicion of being partners in the 
crime. 

Notwithstanding the sad catastrophe of this voyage, the dis- 
covery made by it was too splendid and promising not to rouse 
immediate attention. In the following year (1612), Sir Tho- 
mas Button was sent to follow it up. Sir Thomas having pas- 
sed through Iludsoifs Straits, steered directly westward. Ha- 
ving passed through several hundreil miles of open sea, he inuir 
gined himself already approaching, or even in the Pacific, when 
suddenly there appeared to the west a continuous land, stretch- 
ing on every side as far as the eye could rcaj^h. In the dismay 
which this discovery occasioned^ he gave to the place the appel- 
lation of Hepe checked. He then sailed northwards, but, in 
sequence of misty weather apd imperfect observation, dic| 
<liscover the great opening of the Welcome. 

Bylot and BaiSSii, in 1616, eintered the bay;, and explored if 
great part of the eastern shore of Southampton Island, but were 
stoppefl the ice. Baffin, in a more fortunate voyage, traced 
the mi^' bay iighicb bears his name, after which the spirit of 
iiortmi%i6ta^very fell asleep till 1631, when it revived with^ga^ 
traordinary force. IfUlte Fox, a hardy and enterprising navigsk 
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Utt^ 40 wliieli character he sought with less sdceess td Add that 
of ti wit and a bel es^a^ was sent out under the auspiOes of 
Government ; and, in thesame yea|N the merchants of Bristol fit- 
ted out a vessel under Captain James. Fox traced the two great 
channels leading northwards out of Hudson's Bay; of which 
the me# westerly recrived first through him the name of Sir 
Thomas Roe's Welcome ; and he made the important observa- 
tion, that a tide came down from the north, contrary to that 
general tide which came in by the straits, and prevailed through 
the greater part of the bay. He traced also a considerable part 
of the channel on the eastern side of the great island of South- 
ampton, which Captain Parry, of whose discoveries it was |dsa 
the theatre, has called the Fox Channel. Fox sailed 
considerable part of its eastern coast ; but when be found this 
like to fail him, he began, without due reason, to think he 
had made a scurvie voyage of it," and calling the farthest point 
of land reached Foxe's Farthest," returned to England. 

Captain James was overtaken by winter in the southern part 
of the bay, where, being unprepared to encounter the rigor of 
the season, he endured a series of sufferings from cold, the dole- 
ful narrative of which tended much to chill the ardour of future 
adventurers. 

Although all attempts at a passage had failed, the informa- 
tion of adventurers shewed, that the regions bordering on Hud- 
son's Bay contained an ample store of commodities to which 
the highest value was attached in Europe, particularly of furs. 
Some individual Englishman, with this view, settled on its coasts, 
and Groseille, an enterprising Frenchman, who had 'penetrated 
thither from Canada, Imd before his Government the plan of a 
regular establishment. Neglected by them, he addressed him- 
self to Prince Rupert, who then took the lead in every object 
tending to national improvement, and through whose influence 
Charles II. was induced to engage in the undertaking. Unfor- 
tunately, the codntty was still held in thrall to the system of ex- 
clusive companies ; and that of Hudson's Bay was, formed^ under 
the strictest prohibition to any one else to traffic in ai# ooiii^ 
which ivas or might be discovered within the SttlV 
Cmnpany niade an ample use of their monthly, if, ^mcoiNi^g 
to Forster, for English goods, which them L. 4000^" they 
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dbloifi^ and other articles, which sold in 'Bva^xA for 
li. 190,000, making a profit ^ L. 5950 per cent This, how^ 
eter, does not include the exjpncenf forts and shipping; and, 
considering the mistnanagement to which all such companies Hre 
liable, we are ready enough to believe that theif profits have 
been by no means of that enormous magnitude which it usually 
supposed. 

The Company, by their charter, were taken bound to make 
the* most strenuous exertions to discover the Strait of Anian Smd 
a western passage ; notwithstanding which it is generally asserted, 
that their most indefatigable efforts were directed to the prevent 
lion of any such discovery. In 1719, however, the urgent voice 
of the public impelled them to send an expedition under Knight 
and Barlow, to discover the Strait of Anian. The issue was of 
the most disastrous nature : the ship, soon after entering the 
Welcome, was wrecked near Marble Island, and the whole crew 
perished. The natives told Hearnc that the two last survivors 
went every day to the top of a neighbouring hill to spy if any 
aid was approaching, and returned with marks of the deepest 
disappointment. At length one of them died, and the other, in 
attempting to dig his grave, fell down above him, and expired. 

' This catastrophe, though no blame was ever imputed to the 
Hudson‘’s Bay Company, served to favour their views of quench- 
ing the spirit of discovery. At length, in 1741, the zeal of Mr 
Dobbs, a gentleman of fortune and influence, succeeded in sti- 
mulating the Admiralty to fit out another expedition. MrDobbs'^s 
main hope rested on Captain Middleton, who had been long in 
the service of the Hudson’'s Bay Company, but who now prof- 
fered his exertions, and declared his conliiction of the probabi- 
lity of finding a passage. Middleton was accordingly supplied 
with ,two vessels, and set sail in 1741 ; but, from the lateness of 
the season at whicli he arrived, w^as obliged to winter in the 
the bay. Next season, as soon as the season permitted, he bo- 
gah to sail up the Welcome, and his attention was attract- 
ed by a broad inlet, to which he gave the name of the Wa- 
,^eing detained in it by the state of the ice for several 
conceived himself to have completely ascortatned, 
was a mere bay, formed by a river. He could ' dis- 
edver ^ rides unktel vwhat came from Hudson'^s Bay ; and as 

s 
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he ivoeiided) the water appeared sensibly to fredien* As soen# 

theiefore^ as he could extricate himseir from this pointbuy be 
made his way northwards^ till he ^me to a cape^ wbicbi from 
the direction in which it turned, had much tlie appearance of 
forming the nortb-eaetern point cl America. His crew were 
now ful} of, joy and hope ; l^t next day at noon, a sad reverse 
shewei^ that they were completely inclosed in a bay ; to which, 
from this disappointment, Middleton gave the name of Re* 
pulse Bay. He now endeavoured to find an outlet on its east* 
ern side, and having walked twelve or fifteen miles, and ascend* 
ed a very high mountain, he obtained the full view of a strait 
eighteen or twenty leagues in length, and seven in breadth, ex- 
tending south-east towards Cape Comfort, on the eastern coast 
of Southampton Island. The strait thus connected Repulse 
Bay with the main body of Hudson'’s Bay ; and it appeared to 
Middleton that the strong tide which came through it, was 
niei^ely that which entered by Iludson''s Straits, and which, be- 
ing bi'ought by this circuitous channel into the Welcome, ap- 
})eared there as a different and even contrary tide to that which 
came up, although both had the same origin. The strait was 
completely frozen from side to side, and^ on calling a council, it 
was agreed to make the best of their way out of this dange- 
rous strait.'” 

Middleton, on his return to England, reporj:ed the above ob- 
servations, and proclaimed that every chanoe.;^’ discovering a 
passage here was completely at an ^end. Dobbs, greatly dis- 
contented, wrote several letters to him on this subject, and 
urged, that there might be a passage farther north. Middleton 
answered, that ** if tj^re was, it must be impassable for the ice ; 
and from the narrowness of any such outlet in 67'’ or 68'’ of lati- 
tude, it can be clear of ice only one week in the year, and many 
ycai^ I apprehend, not clear at all.” He would 1^ happy to give 
any assista||l!eui his power, but hoped never to venture himself 
that way'^^D.” • Although the communications ha4 been thus 
far aaiicable, Dobbs describes himself as iny^vui^i iu many 
doubts i but his suspicions were , blown into^n IMihe by ^ 
lar letter received f^m two ammymous 
him 'fbat nature cried aloud there wiis.|i||mmiM|# 
this (Script” was intended to open hiS'Cyii^ 
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diftcoveiper'ai^ pranks.^ They could not beasr that ao gloriou6t,aii 
object ilbDuld die through tife mercenary basen^ of ita ccoi* 
diietot*. They were ready |c> venture their , fortunes, their 
their aU, in another aUeippt ; and they assured him, that 
they were no inconsiderabll persons.^ ^'hey pmvbd fo foot 
to be the surgeon and clerk of the ship ; and Dobbs, oa further 
communing with them, openly prodaimed Middleton a.. trai- 
tor, bribed by the Hudson's Bay Company, who had evened 
him £50(^y before he set out, to stifie the discovery. An en^ 
bittered controversy followed. Middleton was strictly examined 
before the Admiralty, and wrote repeated defences of himself ^ 
but an unfavourable impression with regard to him remiuned 
both with Govorninent and the puldic. 

From the voyage next to be narrated, as well as that of Cap^ 
tain Parry, it appears fully ascertained, that Middleton was on 
this occasion most grossly injured. By these navigators all the 
features of tlie coast were found to have been most accurately 
described by him ; and though his conclusions with regard to 
the origin of the tide in the Welcome, and the impossibility of 
penetrating farther, proved to have been hastily made, they 
were supported by very strong apparent presumptions. He 
a))pears only, after forming the opinion, to have betrayed ra- 
ther an imiuoderate anxiety that no fai;ther idea of any such at- 
tempt should be entertained. If indeed it was ascertained 
that he said, at th^^ahle of the Governor of Churchhill Fort, 
and in presence of^iome of his oJficers, that ‘‘ he would make 
the voyage, and none on board should know whether there was 
a passage or not, and that he would he a better friend to the 
company than ever," there would be great jeason to doubt his 
faith from the first ; but it seems scarcely possible that he could 
have been so imprudent. The officers asserted, however, that 
when some of them doubted his conclusion of the Wager being 
a river, ‘‘ he rated the clerk as a double-tongued rascal, would 
cane the lieutenant, broomstick the master, and* lash any others'* 
that shdutd^roir out such doubts, H^.is also, smd to have 
refojsied to Eein^dioma two Indfons who were taken on board, 
hicAiil^^liKimmnni^ wifo them $ though oc&st of the 
ofl|(»rs,Siv%^ b smattering of their language, glean- 

^ somo-no^s |faem respecting the Coppermine Atver, 
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and the sea to the north, and even procured a drawn on 
ptiifehment with charcoal, ishewi^g the way thither. Middleton 
abo, on rettirhing to England, aj^pears to have repeatedly boast- 
that, after such a navigator as he had failed, no one else 
would attempt to follow in the same tract. 

These imprudent words and actions of Middleton, gave at 
least ah additional colour to the charges against him $ and 
Dodds conceived that the demonstraticmS now of there being 
a passage, are as strong as they well can without^actual pass- 
ing it.*** A new expedition was therefore fitted out under Cap- 
tains Moor and Smith. These navigators, after wintering in 
Hudson^s Bay, were unable to proceed up the Welcome till 
July, They spent some wedks in exploring the Wager, which 
they completely ascertained to be a river. A council was then 
called, when it was decided that it was too late in the season to 
effect any thing farther, and that their best course was to 
return to England. Ellis infers from, this resolution, that 
there were some who began to be tired of so much labour and 
hardship, and who were therefore inclined to put an end to t^e 
voyage as soon as they could a conclusion in which wc cor- 
dially agree with him. Notwithstanding this lame and impo- 
tent conclusion, it docs not appear that the conductors of the 
expedition w’^ere visited with any of that storm of wrath which 
had rained thick as hail on the unfortunate Middleton. 

The narratives of this voyage published both by Ellis and 
the clerk of the California, tended to encourage the idea of a 
passage ; but after this repeated disappointment, the curiosity 
of the public again flagged. In 1775, however, a quite new 
light was thrown from a different quarter on the geography of 
America. Cook, the great circumnavigator, crowned his glo- 
ries by discovering that long sou^t for strait which separated 
the two Continents. He even examined some part of the coast 
beyond ; but the loss of this great man devolving the career 
on less zealous and devoted individuals, caused it (o stop short. 
The observations erf Cook, howeVi^, shewed tlie immense 
breadth of America at this latitude ; it had 

bec^ usually supposed that its northern 4^remity 4erimilat^ in 
a pomt, which l^ng passed, the navigator wduld |lhd {dnilelf 
in die South Sea, and in full sail for Ja^n aiia k^hinai. It 
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now appeared, that, after leaTing tbe Atlantic, and before^en* 
tering the Pacific, he would ha^e above a fourth of. the circunt*^ 
ference of the globe of unknown sea to traverse. On seeing 
Hudson's and Baffin's Bays seemingly inclosed on all sides, and 
the coast from Behring's Straits stretching north, tbe impression 
arose, of a mass of land stretching indefinitively towards the 
pole, or at least not terminating short of the 80th parallel of la«* 
titude ; and, upon this principle, all *the maps were for some 
lime constructed. A new and opposite light, however, rose 
from an opposite quarter. Heame declares, that whatever re- 
luctance against discovery the Hudson's Bay Company might 
have formerly shewn, all that he had seen' had been of a quite 
opposite tenor. He himself was employed !)y them on an im- 
portant land expedition to the north, partly in search of. a cop- 
pcT mine rcjwted to exist on a river there, and partly to ascer- 
tain whether, according to reports which came from furious 
quarters, there was a sea in that direction. Hearne, being aid- 
ed by a party of Indians proceeding with a most savage pur- 
pose against the Esquimaux, actually succeeded in reaching tbe 
river, the’ copper mine, and finally the shore of the northern sea. 
He placed it in about 78° North Lat. ; but Mr Dalrymple, from 
Hearne’s own data, cut it down to 69'’ or 70°. In 1789, ad- 
ditional information was obtained. At Montreal a body qf 
merchants had formed themselves into a firm called the North 
West Company, for the purpose of carrying on the fur trade. 
With the activity of freedom, they had succeeded in supplant- 
ing, to a great extent, the favoured and privileged exertions of 
tile Hudson's Bay Company, Their agent Mr Mackenzie, af- 
terwards Sir Alexander, was employed to make several explo- 
ratory journeys, in one of which he discovered the sea in near- 
ly the same latitude, and about twenty degrees to the westward 
of the mouth of Hearne’s River. These facts suggested a vieW 
of American geography quite different from that which had 
been first kiggested by , Cook's discoveries. The sea being 
found at theses and at the Icy Cape of Cook, near* 

J[y 8^e latitude, there arose the strongest presumption 

t^at latitude, it washed and l^unded the 
jtrbole coiost of America. 
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: l!his new light thrown ujion American geqgi^^ihy, Sid not re* 
main a matter of simple specufafion. In an active and spirited 
naval administration, it revived almost extinguished hope of 
a northwest passage. It appeared nearly certain that an ocean 
extended along. the north coast of America, at a latitude quite 
consistent with the most free and safe navigation. If, therefore, 
from Hudson's or Baffin's Bays, there*'" could be found an 
entrance into this ocean, the passage to Behring's Straits 
would probably be found unobstructed. Such was the principle 
upon which were founded the successive expeditions of Ross, 
Parry, and Franklin. -We shall not now, detain die reader, by 
even the most summary view, of results which must be so fa- 
miliar to him. Suffice it* to say, that Captain Parry found 
his progress^ from Baffin's Bay opposed by very serious ob^ 
stacles, and was also led to the conclusion, that the closer he 
kept tV) the coast of America, the better cliance he would have 
of working out a passage. In both these views, the attention of 
his employers was turned to Hudson's Bay. Middleton's facts 
had by no means disproved the possibility of finding an outlet 
somewhere or other ; and their weight was diminislied by the 
cloud which hung o%'er his testimony. It was determined, then, 
to revive on this side the often repeated attempt. All the mea- 
sures taken in former voyages for strengthening the shijis, and 
stoiing them with ample supplies, were repeated, with such im- 
provements as experience had suggested ; and, in the spring of 
1821, the new expedition, composed of the Fury, under Captain 
Parry, and, the Hecla, under Captain Lyon, was ready to 
start •. 

On the 8th May, the exjiedition set sail from the Nore ; but 
being detained by adverse winds, it was not till the 14th June 
that they reached Davis' Straits, and saw there the first iceberg. 
They were soon in Hudson’^s Straits, where mountains of ice 

* We had prepared a aoinewbat ftiU abstract of the events of this voyage ; but 
kipj^derlng that they have appeared before the public shapes, snd^ust 

be 'aow ihtniliar to all our readers, it appeared unnecc8fi£y Well an ^cle, 

which has already reSch^d an unexpected length. It wiff lie ehs^igh to ^kchgalt 
a general outline of its results, as preparatory to*conc4dering the {uroHq^lriir of ^tec- 
cess la farther attempts at discovery in this direcUon. 


mcfttdijiff a view qfpretAoue Diecoveriee. 

fr«re still tossings and allowed only perilous passage. They 
aoinsidered themselves, even fortunate in being inserted into a 
Mcner of one of these masfes, and being, for a week driven 
about along with it. August ifietefore was .beguiir before they 
reached that point on the eastern coast of Southampton Island, 
whence Baffin bad turned back, and where their career of dis- 
covery was to begin. After great deliberation, they determined 
to attempt the much controverted Frozen Strait of Middletmi ; 
and, in fact, though some days were spent in exploring a wide 
hay, to which they gave the name of the Duke of York, this 
strait was found to exist, and to bring them into Repulse Bay* 
It too soon proved to be completely landlocked, and the whole 
coast to correspond with the description of Middleton. More 
than a month, however, had now been lost, in going over again 
his ground ; and it was now their task to explore the coast be- 
yond, leaving not an opening untried, by which it waf possible 
that an entrance into the Polar Sea could exist* The coast, 
however, held now the unpromising direction of from west to 
east ; and it presented a complete chaos of straits, bays, islands, 
and passages, blocked up with ice of every form and dimension. 
After exploring tlicrefore a number of inlets, to the principal of 
which w'as given the name of Captain Lyon, the thickening, 
symptoms of polar winter obliged them to saw a passage into 
the heart of a field of ice attached to an island, called by tliem 
Winter Island, and to lay themselves up for the season. 

The tedious hours of this long ivinter were begu^^d by dra- 
matic entertainments, musical parties, and particularly by inter- 
course with a tribe of Esquimaux, who came to settle in their 
vicinity. From the conversation, and even the rude delineations 
of the latter, important notices were derived respecting the shores 
beyond. It was stated that the coast, which had hitherto run 
eastward, would now take a northerly direction; that it be- 
longed to a great peninstda, forming the nortiji-east extremity of 
America, and on the western side which was a vast extent of 

bounded on the north by a itriiit 
, jepilipg qcean ; and on the other ride was a large tract 

caUed Keiyuk Tarruoke ^ north of which,iigain, 
was strait,, rimilwly opening into the western sea. ' All 

this proved, a^^bstantially correct. Having emplo}*ed the best 
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lialf of June in sawing through SOOO feet of environing ice, they 
set saiKon the 3d July, and abouf the middle of the month saw 
before them the great northern irtsular tract, wliich they chose 
to call Cockburn Island ; and, on the left, the strait which they 
fondly hoped was to lead them into the great ocean. On at- 
tempting, liowcver, to enter this passage, it was found, to their 
deep disappointment, closed by a continued and impenetrable 
barrier of ice. In the course of the summer they worked their 
way forward ten or twelve miles, thus placing themselves with- 
in the strait, but never could reach farther ; and the whole ex- 
tent of the bay and of the sea appeared covered with ice piled 
upon ice, in immoveable masses. All their subsequent informa- 
tion Avas gained by land-expeditions, w hich enabled them to de- 
lineate the strait, its islands, and its opening, into the Polar Sea ; 
but all their endeavours to ])enelrate across the great masses of 
continent wqvc baffled by rocks, ravines, lakes, and inundations 
occasioned by the thaw'. To xhc great tract of land on whose 
eastern cosat they sailed, they gave the name of Melville Penin- 
sula. 

On tlic connnencenicnt of tlic third summer, as their stores 
and supplies were draw ing to a close, Captain Parry formed the 
too daring design of taking those of the Ilcela into his ow'ii 
ship, sending home Captain Lyon, and jwosecuting the voyage 
alone. Luckily this hazardous scheme w'as frustrated by tlie 
appearance of very fonnidahle symjjtoms of* scurvy, which left 
no clioice^it that the whole should Jmsten homew'ards. 

Ill science and iiatuial history, only slight and casual obser- 
vations have as yet been given, these subjects being reserved for 
a separate jmblication, which shall be duly noticed. Of the hu- 
man occupants of this territory, however, ample details are 
found, particularly in the very amusing journal of Captain I^yoii, 
in regard to which the world is certainly niucJi indebted to Mr 
Barrow, for rescuing it from tlic prescription in which expedi- 
tionary etiquette would have involved it. Our limits must now 
dictate to us great brevity. The inhabitants belong to the race 
of Esquimaux, who also occupy Greenland, Labrador, and all 
the bleak and outer corners of* America.- Their stature is short, 
and their visage appears decidedly to present the Mongol fea- 
tures ; round and flat surface, eyes turned down at the corners. 
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and high cheek-bones; this last so remarkably, that a ruler 
might, in some cases, be applied, from cheek to cheek, without 
touching the nose. Their complexion is dark ; yet, when divesU 
ed of its usual thick coating of grease and dirt, it presented often 
an agreeable bloom. 

In the domestic economy of the Esquimaux, the most remark-* 
able feature consists of their winter huts, built entirely of snow. 
The snow is formed into blocks, which, laid over each other, and 
gradually bending inwards, terminate in a regular dome, some- 
times nine or ten feet high. A plate of ice forms the window. 
When clusters of these huts have had their intervals filled up 
with snow and drift, they cannot be distinguished from the sur- 
rounding plain, and may be walked over; hence the idea of 
Greenland subterranean habitations; but when ^ the roof is 
thinned by thawing, a leg is apt to come down through it. The 
entrance is long, and under ground, as described by Scqresby. 
In the interior, raised benches of snow, covered with skins, serve 
for sitting or sleeping on. Heat, light, and cooking, are afford- 
ed by one lamp, having a wick eighteen inches long, fed with 
oil or blubber, and which, when lighted through its whole 
length, makes a most brilliant and beautiful flame. Close to it, 
the temperature is raised to 38% but in receding falls to 23% 
and cannot be raised higher w ithout the danger of melting this 
frail mansion. In spring, indeed, the dripping causes much in- 
convenience, and brings on severe colds. These mansions, how- 
ever, are much more comfortable than those roofed with skins, 
the heat and closeness of which produce very bad effects. 

The Esquimaux, however inured to the climate, seem never 
to become insensible to its influence, against which they guard 
by casing themselves in multiplied folds of deer-skin. The 
boots of the women in particular, resemble huge sacks, and 
give them the appearance of fat Muscovy ducks. For food, 
when the weather permits, they seek on land the rein-deer and 
the musk-ox ; at sea, the salmon, and some dthcr fish ; but, 
during the greater part of the year, their dependence must be 
upon those large animals, the walrus and the seal, which be- 
ii^ obliged to come above the ice for respiration, are thus ex- 
posed to their attack. They are liable to extremes of want ; but 
after a smauesaful hunt, they revel in abundance, and eat most 
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enormously. The quantity eaten in one day by a boy on board 
one of the ships, on being carefully weighed, was found to 
amount to ten pounds ; and an allowance of half that quantity 
was considered by tlie sick complete starvation. The habit of 
eating only fat and oily flesh seems to cause a strange perveriaon 
of taste. Gingerbread, coffee, and other European delicacies, 
were taken, out of mere compliment, without any relish ; but 
when they were presented with tallow-candles, or the soap with 
which the officers were washing themselves, these dainties were 
eaten with every symptom of intense gratification. This regi- 
men produces a very plethoric habit, which, though relieved by 
habitual bleedings at the nose, subjects them to fevers and other 
fatal disorders. Dirt prevails in every shape, in their persons, 
houses, clothes, and all things belonging to them, or within 
their reach. 

Although the Esquimau K are destitute of all abstract ideas, 
and cannot count above ten, j^et their intellect acquires consider- 
able development in the course of a roving life, where even the 
most common means of subsistence cannot be obtained without 
peril and adventure. In chasing and entrapjiing the various 
species of wild animals, they shew the greatest ingenuity and 
active courage. Their migratory habits give them much local 
observation ; and their conversation by no means shewed any 
w'aiit of reflection and curiosity. 

The Esquimaux exist in that state of society which is prior 
to any political union, except that formed by the mere junction 
of a few families, united by a sort of patriarchal tie. They are 
happily iintinctured with that ferocity which characterises al- 
most every other form of savage life. Though always bearing 
deadly weapons in their hands, they are quite strangers to war, 
never fight, and seldom even quarrel. Their domestic. inter- 
course is cordial and cheerful; and they practise, without re- 
serve, the duties of hos|jitality. They are accused, however, of 
considerable apathy, particularly in regard to their suffering 
friends or neighbours. Though sons admit the obfigation to 
support their parents, they do not fulfil it with much oai<4. pr 
attention. Widows, who cannot procure a second hiisbari4» 
exposed to want, and even starvation; Their moumkig for 
ceased friends, is short and superficial; and as it is difficult 

a secure grave in the frozen soil, the devouring of the flesh 
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by (logs and wolves is viewed with great resignation. The 
British charge them witli wan^ of gratitude for favours received, 
though they admit that the strictest honesty in the first instance 
marked their proceedings, and that it waff not very extensively 
impaired. Of the fair sex, it is alleged that gossip and detrac- 
tion arc as favourite amusements as in the most civilised coteries ; 
and that the outward propriety which marked their demeanour 
#fis not always strictly adhered to in, private; but perhaps im- 
plicit faith is not always to be })laccd in the scandalous chronicle 
of the frozen regions. 

The religious ideas of the Esquimaux arc very rude. They 
have anffckoks^ or magicians, who impose on the vulgar by wild 
ehaunts and strange contortions, and arc supposed to hold in- 
fluence over ten superior beings. Among these, the most pro- 
minent are, a huge bear, and a lady with one eye, who hold 
sway over the wild animals which are the objects of cha(;e, and 
can grant or w ithhold them at will, or at the intercession of the 
angekoks. I^ike every other race, they anticipate a state of future 
bliss, though entinly of an animal and sensual nature, — a sub- 
terranean paradise, whose summer is always bland, lamps always 
filled with oil, walruses and seals in perpetual plenty. They did 
not appear to have any idols, or any oiitw^ard form of worship. 

We shall conclude Avith some observations on the prospects of 
success awaiting the New Expedition which has just set out. 

It is impossible not to admire the determination displayed by 
Government, and by its Officers, in not allowing themselves to 
be dismayed by the inijierfect success of Iavo such hard naval 
campaigns ; and we entirely concur in the j)ropriety of making 
at least one final effort. At the same time, avc are Avith pain 
obliged to state, that our anticipations as to the result are not 
very sanguine. It seems admitted on all sides, that there is 
no longer a hope of establishing a smooth and regular com- 
mercial route across tlie.se northern waters. ^ This, indeed, 
leaves the enterprise, considered as a voyage of discovery, still 
liighly intierosting. But our auguries are unfavourable, oven 
with to a single ship, ever, in a single instance, complet- 

ing the voyage from one eftd to the other. Not but that there 
iltyery fair prospect, that, ere many years elapse, tlie 

Q 2 
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meritorious and indefatigable efforts of the British Government 
will have completely explored this northern boundary of Ame- 
rica, but it will be done in a different track, and by different 
instruments. It will be the result of the efforts of the land-ex- 
peditions about to proceed and commence their career in succes- 
sive points of this extensive coast. 

Captain Parry *^8 present idea seems to be, that his main hope 
is by keeping close to the coast of America, and taking advain 
tage of the occaaonal openings which occur, when the ice, 
loosened by spring, is drifted out into the open sea. If this 
view be correct, the passage can scarcely be considered as at all 
possible. Recollecting how tedious and obstructed have been 
the short voyages hitherto accomplished in one season, it seems 
inconceivable that such an immense coast as that reaching to 
Behring'^s Straits, can be traversed without endless delay, and 
without meeting more than once with impassable barriers. In 
regard to the theory itself, however, though our diffidence must 
be peculiar in opposing our own opinion to that of Capt. Parry 
on such a subject ; yet even his own data seem to afford ground 
to suspect, that the above impression may have been formed 
from his long continued habit of navigating in seas comparatively 
narrow, and inclosed by land. It appears clear, that the per- 
manent ice, upon which, year after year, the summer heats are 
in vain exerted, is only that formed in or near land, in bays, 
rivers, and straits. The masses detached by the partial thaw- 
ings of summer from the places of their original formation, are 
drifted into the centre of these mediterranean seas. Here, unit- 
ing from opposite sides, caking together, and annually accumu- 
lating, they form at length a broad mass of perpetual ice, which 
leaves only a narrow passage between it and the land. But the 
case seems likely to be very different with a wide ocean having 
no bordering land whatever. Such an ocean could have little 
ice, except that formed on itself, which is always of too soft and 
loose a texture t^^ resist the heats of summer ; for the partial and 
floating masses of the former ice, which might be wafted by 
wind and tide, could never combine into a permanent harrier. 

In considering, however, the existence of such an cqpiefi ex- 
panse of ocean as the only favourable case, it remains 4niU 
doubtful whether it exists, and, yet more, what ebance iheiw is 
of ever reaching it. It appears ascertained, that there is a Con- 
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tinned current setting through these seas, from west to east, 
which must carry in that direction all the loose masses of ice 
floating through them. These masses, being driven with pecu- 
liar force against the straits opening into such a sea, must, we 
fear, accumulate so as permanently to choke them up. This is 
evidently the cause of the huge mass of ap[)arently perpetual 
ke, which bars the Strait of the Fury and Hecla ; and the same 
cause seems likely to operate against every strait opening in a 
similar manner into the ocean. The only case in which this 
cause would not act, is, where the strait should open in a direct 
tion due north or due south, or even with a bend easterly ; so 
that the current might pass by without entering : but we doubt 
if this be very probable. The general direction of Prince Re- 
gent’s Inlet is indeed from north to south ; but tliere is such a 
declination to the westward, as must probably expose it^ to the 
action of this perpetual ice-current. 

For these reasons, there appears ground to anticipate, dint the 
mode in which the northern coast of America will be delineated, 
is by land-expeditions. Government, accordingly, as we learn 
from the Quarterly Review, has three in contemplation. One, 
under Captain l-.yon, is to proceed from Repulse Bay to the 
mouth of Hearne’s River; another, under Captain Franklin, 
from Mackenzie’s River to Behring’s Straits ; while Dr Richard- 
son, who accompanies him to the first point, pro{K>ses to trace 
the way back to Hearne’s River. When we consider, indeed, 
the various obstacles which beset the traveller in this unexplored 
region of rugged mountains, broad lakes, and winding shores, 
we cannot exjject that even these enterprising individuals will 
efiecc any of the above objects in a single season ; but we doubt 
not that every thing will ultimately yield to their persevering 
exertion. From this point also, expeditions in barks, or over the 
ice, might explore the insular tracts of this great ocean, as ef- 
fectually as could be done by large vessels. iNshould seem ne- 
cessary, indeed, to support these operations by a depot of SQiite 
magnitude formed at the mouth either of Heame’s or Macken- 
zie's River. 

^ '' ^tt may be expected that we should here notice Captain 
suggestion of commencing the voyage of discovery 
at Behring’s Strait. It has certainly the advantage, that the 
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navigators would then have the current in their favour ; but this 
appears to us quite insufficient to balance the heavy objections 
against it. Before beginning their career, there tvould be a voy- 
jige -to be performed nearly equal to the circumference of the 
globe, without any hospitable port to receive or refresh them. 
The straits, blocked up with ice, would be equally inaccessible on 
the western as on* the eastern side; and if, as appears probable, 
the greatest difficulties are at the eastern extremity, this would 
only render more serious the situation of a vessel which, after a 
voyage of two years, had arrived there, without being able to 
make its way into Baffin\s or Hudson‘’s Bays. We know not how 
exactly to estimate the value cither of the aid or opposition of 
this current ; but it docs not appear that Captain Parry, who 
had constantly lo struggle against it, complains of any very for- 
midable obstruction which it opposed to him ; or that, when 
wind favoured, and ice did not oppose, there was any difficulty 
in making even a rapid progress. We sec no reason to think, 
therefore, that the favoui’ of 4.hc current thus gained would af- 
ford any compentation for the very high price at which it would 
be necessary to purchase it. 

Since writing the above, we Iia%’^c perused the pamphlet pub- 
lished under the signature of Scrutator^ entitled, ‘‘ Impractica- 
bility of a North-west Passage for Ships.'” It displays consider- 
able shrewdness and information; but the author writes in so 
caustic and controversial a tone, and em})loys himself so much 
in combating, now this, and now that piissage, in the Edinburgh 
and Quarterly Ileview s, that we have difficulty in making out 
any thing very precise as to his own views. It appears, indeed, 
that ,lhe passage, which we only think rather improbable, he 
thinks impossible. He disputes the existence of the great cir- 
cumvolving current passing through Bchring*’s Straits, and 
round the nortljcrn coast of America. The current througli 
Behring'*s Straits, how’cvcr, is attested by Kotzebue and Cook, 
and seems to arise almost necessarily from a conformation of 
coasts, similar tf> that which pushes the gulf-stream through the 
Bahama channel. How far the current from the westward 
countered by ( .‘aplain Parry can l>e identified with that 4X>iQmg 
form Behring'’s Straits, may admit of controversy. But if we 
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allow the existence of continued sea, which is surely at least 
more jnrobable than the opposite supposition, the non«existcnce 
of this continued current from the west, would be a favourable 
circumstance to the navigator sidling westward. 

The most important element which Scrutator has introduced 
into the calculation, appears to be the great preponderance of 
northerly winds in these latitudes, and the consequent descent 
of the polar ice upon all coasts having a northern exposure. 
This is likely to seal up all straits, sounds, and channels, o}>en- 
ing in that direction. It may probably be admitted also, with 
our author, that the progress made by Captains Parry and 
Franklin may be in a great measure ascnL>ed to their having, on 
the north, chains of islands protecting them from the arrival of 
these masses of polar ice. But there is nothing impossible, or 
even improbable, m the supposition, that similar chains may 
stretch much farther, and even to the vicinity of B^iriug’s 
Straits; and, if Captain Parry could work his way from one 1o 
the other, a chance of success would arise not hitherto adverted 
to. If deserted by these insular barriers, the unfavourable 
omens already formed, respecting a progress along the coast of 
America, would, no doubt, be strengthened by this new view of 
the subject. Yet if ihw navigator could then push out into the 
open sea, although he might encounter floating iee-islands, we 
have no idea that, in a latitude little alxjve 70% he could find an 
ocean covered over with impenetrable icc. 

Upon the whole, then, though the chances may be heavy 
against Captain Parry’s present success, there seems no ground 
for considering, with Scrutator, the undertaking as desperate. 


Additional Information regarding the Arctic Expeditions. 

{The following additional particulars regarding the Arctic Expeditions, will serve 
to complete the view given by Mr Murray in his interesqng memoir. — Edit.] 

Captain Parry is to attempt to get through Prince Regent'^s 
Inlet, and to push for tlie coast of tlie American continent^ 
whidi he hopes to reach somewhere about the Coppcnninc Ri- 
ver« When he explored this inlet before, he was obstructe<l on- 
ly by floe-ice, through which, in a favourable season, a passage 
may he found ; and the general impression at that time was, that 
the land on both sides of it consisted of i.slands, — an opinior 
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which has since been coniiriiied. Many channels doubtless ex- 
ist amongst these islands, though at tiie time the search was 
abandoned in that quarter, they Were blocked up by the preva- 
lence of a northerly wind. If the more lavourabie appearance 
of the passage between Prince Leopold'^s Isles and Maxwell 
Bay had not taken them away at tliat time, perhaps a passage 
to the southward might have been found. The ice was move- 
able. We agree, however, with Scrutator in thinking, that the 
North American continent would be much more easily coasted 
from west to east, than in the opposite course ; for when a vessel 
gets involved in the ice, she must follow the current, and might 
thus get tlirough many straits, which are quite impassable in the 
opposite direction. The only objection seems to be the length 
of the previous voyage before entering the ice. As to the hope 
of success, it depends much iijxm chance. If Captain Parry 
succeeds in getting past the barrier formed by the chain of 
islands running from Melville Peninsula to the west side of Re- 
gent’s Inlet, and enters the open sea about Point Turn-again, we 
have no doubt of his success. It would appear from Dr Ri- 
chardson’s view of this subject, that the chief obstacle seems to 
be, as it were, in the threshold of the passage, where the diffi- 
culty, from the narrowness of the chanwels filled with ice brought 
down from the whole north coast by the current, is very great to 
a vessel proceeding to the westward ' 

Captain Lyon is to anchor his vessel in Repulse Bay, and, 
carrying his boats and provisions across a peninsula supposed 
to be about forty miles broad, to commence his voyage along 
the coast next summer. We fear he will meet with some ob- 
struction on first embarking, from the (juantity of ice which will 
be set into the higlit behind Melville Peninsula by the current. 
Still we expect he will find a passage for a boat close to the 
shore, carrying it of course occasionally across projecting points. 
The only objection to this mode of proceeding, is, that it will 
cause him to coast all the inlets, instead of cutting across their 
entrances, and he will thus be compelled to waste that time by 
the ice, which Captain Franklin and Dr Richardson were ol^ 


* The cause of obstruction mentioned above, is noticed by Dr Bichardson at 
page 500. of Captain Franklin’s Voyage. 
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liged to do from the slenderness of their vessels. When ho has 
once succeeded in getting o^t of the bight, his task will be 
easy. The delay in this case will be in starting, and these seas 
are not open for boat-navigation more than six weeks at fur- 
thest. After reaching Point Tarn-agamy he returns to his ship. 
If he can make a tolerable straight course, his voyage along the 
coast and back again will be about 800 miles. 

Captain Franklin is to proceed in boats along the coast from 
Mackenzie’s River to the westward, towards Behring’s Straits. 
His arrangements have been made with great care. Depots of 
provisions are to be established near the sea, and we feel confi- 
dent of his safety and success. Dr Richardson leaves Captain 
Franklin at Mackenzie’s River, with the view of examining, in 
all its details, me natural history of the country extending ciist- 
ward to Coppermine River, and probably farther, — an inve^sti- 
gation which cannot fail to procure for this distinguished travel- 
ler additional claims on the gratitude of the scientific world. 

The schemca that have been proposed of using nun tleer, 
dogs, &c. are quite Utopian. Sledges can only travel in the 
winter season. C’aptaln Franklin and Dr Richardson found, tliat 
when a journey exceeded twenty days, the dogs could drag 
little more than their own provisions. Rein-deer arc not yet 
domesticated in America. Years must elapse before that is 
effected, and it would be easier to begin by civilising the na- 
tives who inhabit the parts required to be surveyed. As to es-. 
tablishing depots of provisions from Canada or England, the 
distance they require to be carried by land, in either case, w ould, 
as the crow flies, exceed 2000 miles. A canoe fully laden car- 
ries 30 pieces, including the mens’ bedding, and the provision 
for the crew for four months. The shortest time the voyage 
would occupy from Canada to the depot, at 3 lb. a man per day, 
would amount to the whole freight, leaving tl^m to depend iqi- 
on the resources of the country for the remaining eight months. 
If supplies of provision were not obtained from the immediate 
posts, none of the trading goods could be carried up to Mac- 
kenzie’s River. It requires, however, one, and in some cases 
two years’ notice to receive these supplies, and their amount is 
limited. 
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A»t. II . — Abstract of an Accout'it of Crystallisations formed 
during various Metallurgical Operations, By Mr Fredk- 
RICK Koch of Konigshiitte in the Hartz« 

[The interesting little work entitled Beitrage zur Kenniniss Krys» 
taUinischer Hiitten producley Von F. Kochy &c. from which we 
have abstracted the following particulars, was sent to ns by the 
author, through our excellent friend Professor Hausmann of 
Gottingen. We have no hesitation in recommending it to the 
particular notice of the chemist and mineralogist. The crystals 
are described by Mr Koch according to the System of Haus- 
’ mann ; but this being little understood in this country, we have 
described them according to the method of Mohs, which is al- 
ready known to the British public, through Professor Jameson's 
Article Minerahgy, in the Supplement to the Encijclopcedia BrU 
iannic/i.J 

A. Oxides. 

I. Black Oxide (f Iron.— -Magnetic Iron-Ore. 

Xn the process of converting crude into malleable iron, the 
carbon of tlic crude iron is destroyed. If the crude iron is free 
of all foreign intermixture, as of the metalloids, sulphur and 
phosphorus, it will, when completely deprived of carbon, appear 
as pure malleable iron. If, in this state, it is heated in a fur- 
nace, and exposed to the influence of oxygen, an oxide of iron 
is formed, — first, a black oxide, and by long exposure to this 
heat, a red oxide. During the conversion of crude into malle- 
able iron, a considerable quantity of black oxide is formed, but 
which speedily melts and combines witli the earthy matters, and 
forms tlie iron-slag. In the process of forming malleable iron 
from crude iron, the crude iron is melted and exposed to a higli 
degree of heat. During this process, in favourable circumstan- 
ces, black oxide of iron is formed, which is not distinguishable 
from magnetic iron-orc. This metallic product has all the pro- 
perties of natural magnetic iron-ore. The colour is iron-black 
and steel-grey. It is strongly magnetic, but is not itself a mag- 
net, — and is regularly crystallised. 
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The following varieties of tliis artificial magnetic iron-ore are 
enumerated by Kocli : 

a. Foliated magitetic lnm~ore. 

a. Common. Crystallised. 

b. Lamellar. In larger portions, disseminated in com- 

pact magnetic iron-ore. 

h. Sla^rgy magnetic iron-ore. Imbedded in the compact, 
resembling that of Unkcl on the Rhine, which occurs 
in basalt. 

r. Compact magnetic h'OJi-ore. Alassive. 

The following crystallisations were observed by M. Koch : 

1. The fuiulainental form, is the regular octahedron, \tcr- 
feet. Sign C), Mohs. 

Octahedron, elt)ngated in the direction of a ]>risiiiatic 
axis. 

3. Octahedron, slightly truncated on all the angles. Sign 
II, (), ^fnhs. 

('ube slightly truncated on the angles and edges. Sign 
11, O, 1), Mohs. 

'Fhe crystals 1, S2, and 3. have a s])lendent metallic lustre, — 
tlK’ less ])er(‘ect crystals a dull and rough suH’ace, and llie first 
.sonu’linies exhibit a variegated tarnish. They are always 
grou}»ed together in great numbers, and it is reinarkeil that the 
crystals of the fundamental form are lrei|uently gTou])e<l in rows. 
Tht‘y seldom attain the si/c of a line. Crystals of this mineral 
arc also formed where plates of mm highly heated, come in con- 
tact with a atpieoiis vapour; and M. Norder>kiold informed Mr 
Koch, that artificial crystals of magnetic iron-ore are formed by 
tiie melting and gradual cooling of common magnetic iroii-orc. 

II. Oa idc of Zinc. Calamine. 

Ilausmann, as mentioned in a fimner numljer of the Edin- 
burgh Philosophical Journal, mentions tins product as occurring 
ill iron smelting furnaces: The following forms are de.seribed 
by M. Koch, wbieli we enumerate aeeording to the mc'thod of 
Mcjhs. The artificial o\ide of zinc belongs to the prismatic 
system of Mohs. The fundamental form is describc'd by KckIi 
as an obtuse scalcmc four-sided pyramid, in which the ratio of 
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the diagonals a\h: c\n the fundamental form is =r V 17 : V 48 : 
s/' 16. Supposing p 24., P, Fig. 1. PL VIII. to be equal to 
the fundamental form, it waif follow that the sign of 
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The crystals are seldom single, generally many grouped to- 
gethen; occurs massive, in crusts, and in radiated cf)ncretions. 
Its colours are greenish and yellowisli-white. It is semitrans- 
parent and transparent. The massive specimens, M. Koch re- 
marks, bear a striking resemblance to the })recious radiated 
calamine of Hausmann. These varieties were found at the iron- 
forges ol‘ Kdnigshutte. It is also found cryslallized, and exhibit- 
ing the following colours at the iron smelling furnace of Zorg ; 
emerald, leek and oil green; honey, ochre, and straw yellow, 

B. Earths. 

Silica, 

Silica occurs in a remarkably pure state amongst metal lurgic 
products, and exhibits the most beautiful and delicate forms. 
Its occurrence, as^n artificial production, was first noticed by 
Grignon, who describes it under the name Iron-amiantlu and 
Vauquelin first ascertained its true nature. Meyer, Quensell, 
Hausmann, and Strorneyer, were the first who enumerated and 
described it as a product of the forges in the llai-tz. It is pure 
silica. Two principal kinds are described by Koch. 

1. Fibrous Silica, which has snow-white and ash-grey colours. 
Its structure is fibrous, concentric and scopiform, with a silky 
lustre. Its forms are globular, botryoidal, aad reniform. Is 
friable. 

2. Earthy Silica, — Snow-white. Pulverulent, but becomes 
more and more compact, and passes into fibrous. Glimmering 
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and dull. Generally the fine earthy particles arc irregularly 
aggregated, seldomer it is glcAular, reniform, and botryoidal. 
Both kinds are found in smelting-furnaces where siliceous iron- 
ores are smelted. It is somctiincs associated with artificial ta- 
bular graphite. 

C. Vitreous Slags. 

Sillccous-cnamel? ( Kicsehclmch,) 

This interesting production of the smelting-funiace is de- 
scribed by Hausraann, in Vol. V. of this Journal, but the de- 
scription by Koch, of which we shall now give an abridged ac- 
count, is much more complete. It appears as a perlect glass, 
and ]msse.s gradually into a kind of enamel. Some of the \ a- 
rieties bear a striking resemblance to glass, others approaeli 
mon‘ to enamel, and there is an uninterrupted transition fr(Mii 
the one into the other. Two principal kinds are described : 

1. Glassp Siliceous Enamel , — Is jicrfectly glassy, friabje, 
transjiarent, or only semitransparent : fracture perfect conclu>i- 
dal, and lustre vitreous ; also small ctmchoidal, splintery, and 
uneven, and lustre resinous. Colours, jiearl, greenish, and retl- 
dish grey. Crystallised. Massive. 

2, Opaque S'lliccoiis KnameL — Very much like manual. Al- 
ternate from St initransparent to translucent. Fractures uneven, 
even and s))linlery. Structure fibrous and radiated. Lustre 
resinous, glimmering, and dull. Colours white, grey, yellow, 
and blue. Crystallised, massive, and disseminated. 

The following are some of its regular forms, as given by Koch, 
our space not allowing the insertion of the whole. 

"J'he forms of this artificial mineral belojig to the Prismatic 
System of Mohs, and to the Trimetric System of IFausmann. 
TIui fundamental form is an acute scalene four-sided pyramid. 
The ratio of the axis a, and the diagonals b and c is as 

Fig. 6. r = 123" 54' 58" : 70" 31' 44" ; 141" 34 28". 

Fig. 7. P. Pr+QO. 

P. I) 

Fig. 8. The same elongated in the direction of one of the ob- 
tuse terminal edges of P. 
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Fig. 9 . Fi*. P + X . 
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eu c. 

Fig. 11. The same as Fig. 15., obly elongated in a direction 
perpendicular to the former. 

Fig. 12. Similar figure. 

Fig. 13. Supposed to be ^P — 4>. ^ Pr — 3. 

o 

4 

Fig. 14. The sign of the faces/; is - IV — 3. 

tj 

These crystals occur either single or \ariously grouped. In 
general sharply bounded crystals seldom occur, the edges being 
more or less lounded, thus appearing as having been melted on 
the edge.s. 

The siliceous enamel, Koch remarks, he has hitherto found 
only in the slag formed during the formation of common grey 
crude iron by lacjins of charcoal. It is ibrmed at the same lime 
with the slag, and occurs in it in crystals, crystalline masses, 
and in larger and smaller particles, witli a crystalline or curved 
surface, and sometimes the greater part of the slag is eomj)osed 
of siliceous enamel. Kiuh further nanarks, that, for the forma- 
tion of crystals, repose and slow ccMding are riect‘ssary ; llial, in 
those cases where the slag is principally com j)oseil of the ena- 
mel, the most frecpient varieties are the common and fibrous, 
and the fibrous is generally disseminated in the other; lie fur- 
ther observes, that crystals, baving an oj)aque and gla.ssy charac- 
ter, sometimes occur in it : On the contrai*y, in tho.se cases in 
which the slag predominates, the enamel occurs in it, in imbed- 
ded masses and crystals. Where the crystals are perfect, and 
with sharp edges, the slag is easily fusible ; On the contrary, 
where the crystals are imperfect, rounded, witl»out sharp edges 
and angles, the slag appears to have been more viscid and is diffi- 
cultly fusible. These facts .slicw that the substance of* the <ma- 
mel is less fusible than that of the slag, and must have cooled 
sooner ; conse<juently, that these crystals were consolidated be- 
fore the slag in which they arc contained. Koch, in 'a note, re- 
marks, Does not the occurrence of this enamel in a moss, 
liaving different properties from itself^ throw some light on the 
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following query of Breislac, in the Introduction to his Geology, 
p. 451./' Les cristaux contenus dans les laves se sonUils 
formes dans le lave menie, et ont-ils ^te produits par les ma- 
tieres qu'elle contenait, ou bibn lui sont-ils etrangers ; et etai- 
ent-ils formes antericurement, preexistant dans les matieres et dans 
le couches prerreuscs fondues par le feu volcaniquc Koch 
also remarks, that the glassy and opaque varieties of enamel 
pass into each other, and lx)th varieties or kinds occur in the 
same crystal ; and, what is of importance in a theoretical view, 
in crystals exhibiting these kinds, the glassy kind forms the 
centre of the crystal, while the opaque forms the crust or outer 
part ; and a gradual transition from the vitreous centre to the 
completely opaque exterior is observed in such crystals. 

Constituent Parts. 


Silica, 

S6-4() 

Lime, 

26-21. 

Alumina, 

8*33 

Magnesia 

3-96 

Oxide of Magnesia, 

1-81 

Oxide of Iron, 

O-IB 


96-92 

Loss, 

3-08 


100-00 


Salts. 

Muriate irf Soda. 

Alkaline salts, which are almost always formed from aqueous 
solution, sometimes appear along with metallurgic products, as 
the result of the action of high temperatures. Muriate of soda, 
we are informed by Koch, occurs in some smelting furnaces, not 
only in massive forms several inches in magnitude, but also beau- 
tifully crystallised in cubes, which arc in druses, but seldom in 
angle crystals. They are met with in fissures of* the furnace^ 
and appear to have been formed by sublimation. 


Art. IIL'^.dccount of the Parallel Roads in the Vtdley of 
Coquimho. By Captain Basil Hall. 

TlH'E paf^aUel roadSf or natural terraces of Glen Roy, in fliis 
country, have, for some time, engaged tl>e particular attention of 
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geologists, who, as usual, clifFer much in opinion as to their mode 
of formation. The most natural explanation is one we suggested 
many years ago, wliich refers the whole of the phenomena 
to changes connected with alten^tions in the level of a great 
lake, that formerly occupied the district where the parallel roads 
occur. Captain Basil Hall, in his highly interesting and delight- 
ful Journal of a Voyage along the coasts of Chili, Peru, and 
Mexico,” employs a similar explanation in the following account 
of parallel roads or natural terrac*es, he met with in the Valley 
of Co(tuimbo *. 

“ On the 18th November, our friendly host aca>mpanied one 
of the officers of the Conway and myself, in a ride of about 
twenty-live miles, up the valley of Cc>quimbo, during which, 
the most remarkable thing wc saw was several series of hori- 
zontal beds, along both sides of the valley, resembling the pa- 
rallel roads of Glen Roy, in the Highlands of Scotland, so care- 
fully examined by Thomas Lauder Dick, Esq., and described 
in the nintli volume of the Edinburgh Royal Society's Trans- 
actions. They arc so disposed as to present exact counterparts 
of one another, at the same level, on opposite sides of tlie valley. 
They arc formed entirely of Iikisc materials, principally water- 
worn rounded stones, from the size of a nut to that of a man's 
head. Each of tliesc roads or levels, resembles a shingle beach, 
and there is every indication of the stones liaving been deposited 
at the margin of a lake, which has filled the valley up to those 
levels. These gigantic roadr arc at some places half a mile 
broad, hut their general width is from twenty to fifty yards. 
There are three distinctly characterised sets, and a lower one, 
which is indistinct when ajiproached, but, wdien viewed from a 
distance, is evidently of the same character witli the others. 
The upper A)ad lies probably 300 or 400 feet above the level 
of the sea, and 250 from the bottom of the valley ; the next 
twenty yards lo^^cr, and the next about ten yards still lower. 
These distances are Joosely estimated, and may be erroneous, 
for it is difficult to determine heights or distances in a country 
quite new, and without natural and determinate objects of com- 
parison. In this valley, there being neither trees, houses, cattle, 

* There ate beautiful displays of paraUtl roadat in some of the valleys through 
which the Rhine flows.— Edit. 
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nor men, our esti males were made entirely by guess. This, 
however, does not affect the general question, but only the pro- 
portions. When at any time we found ourselves on one of these 
parallel roads, we saw, upon fooking across the valley, or up or 
down it, as far as the eye could reach, portions of flat spaces, 
apparently on the same level with that on which we stood ; and 
when, in order to determine this more exactly, ^ve Mrcnt over the 
edge of the road or beach, and brought our eye into the plane 
of one of the roads, we invariably found, on looking round, that 
th(* same plane produced would merge into every portion of the 
same road, exactly as m'c should sec the margin of a lake, with 
all its windings, on a level with the surface, if, while bathing, 
we were to bring the eye close to the water and look round. I 
regretted not having lime to return with a spirit-level, to exa- 
mine this question of horizontality by infallible means. 

In the centre of the valley, which is six or seven niil^»s wide, 
we found an extensive plane, narrow at the upper cn«l, and 
widening out towards the sea, thus dividing the;v’alley into two 
parts. l''his insulated sj)ace, was, to all ap])earance, quite flat 
and horizontal, and, as far as the eye loiild dcterniiiKs exactly 
on a level w ith the highest of tlie above mentioned roads ; so 
that, if a lake ever st<K>d in this valley, at the level of the road, 
the present surface must liave been barely covered w ith w^itt^r, 
or, as seamen term it, just lipping witli the water’s edge. Il is 
several miles w’ide, and shaped like a delta ; its sides are at 
many places deeply indented with ravines, w^hich sliow it to be 
composed exclusively of the same w^atcr-worn materials as the 
roads; and on both sides, the roads arc easily traced at the same 
levels, and in perfect conformity w'ith th6se on the opposite 
banks of tlic valley. The stones are principally granite and 
gneiss, w^ith masses of shistus, whinstonc, and quartz, mixed in- 
discriminately, and all bearing marks of having been worn by 
attrition under water. 

The theory which presents itself to explain tliesc appearances, 
supposes a lake to have been formed, no matter how, and to 
Bland at the level of the highest road, till a flat beach is produ- 
ced by stones being washed down from above. The water in this 
lake is next conceived to wear away, and break down a portion 
of the barrier ; this allows the lake to discharge part of its waters 
into the sea, and, consequently, lowers it to the second level ; 

VOL. XI. NO. 22. OCT, 1824. a 
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and so on successively, till the ^hole embankment is washed 
away, and the valley left as we no^ sec it. 

The stones all bear the marks of having come from some dis- 
tance, and may possibly have beeh deposited by a river flowing 
from the snowy Andes in ancient times ; while some vast, though 
transient cause, may, at one operation, have scooped out the 
valley, filled it with water, and left a barrier of ade(|uate strength 
to retain it for a lime, till, by a succession of sudden disruptions 
of this barrier, the lake would stand at different levels, and the 
washing of the water down the sides of the banks, would bring 
along witli it the l<K)se stones to the waterV edge, where theii 
velocity being checked, they w'oiild be deposited in llie form of 
level beaches. In the Alpine valleys of Savoy, circumstances 
precisely analogous frequently occur, when a great avalanche 
dams up a stream, and forms a lake, which stands at different 
levels, as the barrier of ice successively breaks away 


Akt. IV. — On Tficnnn-Mii^ncil^m, Hy M''uom.\s Si rwART 
TiiAiLL, Af. ]) , &e. 

QThe follo%viiig is the substance of a Paper wdiich was read at tw<*> 
successive meetings of the Royal Society of Edinburgh^ on I'eb- 
ruary ti., and I'ebruary 17. 18^2 1.] 

In the first part, the author detailed a long series of* Thermo* 
magnetic experiments. The apjiaratus he employed consists of 
bars of antimony, bismuth, ^e. 4^ inches long, \ inch broad, 
and J inch thick; to which slips of eoj)[)er, of the form ex- 
hibited in Plate X, Pig. 3. are united, by lying their extre- 
mities to the ends of tlie bars with fine copper- wire. 3'hls 
renders soldering unnecessary; and, when the thermo-mag - 
netism is diniliiislied l)y tlie oxidation of the surfaces in con- 
tact, thc}’^ are soon brightened by rubbing them with sand- 
paper, or a fine file, and easily replaced. 

This form of the apj)aratus was found very convenient for 
examining the thermo-magnetism of every surface of the com- 
pound metallic rectangle ; and the influence of different jmjsi- 

“ ■ - - — - ' 

• We observed a series of natural terraces alone, the j.idv '? of one of tlie ba; ins 
the Une oi the L'nion Canal. We rLckoiad lour oi J.\e<*f tlw e, ohuli v. 
formed by the suceess-ive lowciing of the %v.ilii m ihe b:. an. Kin-. 
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lions of the hcatctl end, with regard to the magnetic meridian, 
was with facility ascertained, by laying it on a small w'(K)deii 
stand with a revolving toj) ; so lliat by a single application (d’ a 
spirit lamp to one of the* extroiiiities of the apparatus, its 
thermo-magnetism in different jiositions could be easily deter- 
mined. 

The following are the general residts of (he experina'iits de- 
tailed in this part of the paper. 

1. Of all nuMals, antimony forms the m<Jst jiovveriul conibi- 
ratign in theinio-inagnetlci experiments. 53. "Jlie deviation of 
a finely jxii^ed needle, was in general greater when plaeed se/7/i- 
?n, tlian without th(‘ rectangh. In any one |)osiiion ol‘ the 
heated extrc'niity, the direction ol’ the deviatioi*^ is llie same on 
any oik* of the inner surfai-es of the rectangle and was uni- 
formly in the opposite directitai on any <>1* its outer siirfaes. 
4f. It is iK)t necessfiry to place the support ol* the neidJi* }ti /vn?- 
tact with the inelaN A suspinided needle, or the interpolation 
of a thick plate ol’ glass, did not previait the deviatijuis eaused 
by any ol* the sin Tacos. 5. 7'lie tfpjh'r A/zr/nce ol‘ the bar of 
metal produced (hniations in the same direction, Vvha((‘\cr may 
be the ri'lalive ))osltion of the connecting [>\ect‘. (i. Tiie direc- 

tion of the dc^i.Uionis dilfcrent A\lien oppo'^ite ('Ntrcmilii's of 
the apparatus are healed. 7. In the same relative [position ol 
the two metals, aiul on their similar surliiees, tiu* ]u)inls on i*ach 
side ol‘ the meridian which give the greatest deviations, iivc ex- 
actly oj)]joslte to those wdiich give the i(’ast. ’’I’hns, if the 
heating of liu' W. end of the apparatus gi\i* a devi.'ilKMi ecjual 
to 180, then the Mast end heated will not alter the dirietion of 
the needle within the rectangle, and vice ir^ sa, 8. TIu* exttml 
of the deviations in all cases di’pends not only on llie nature ol 
the metallic bar employed, but also on its ]K)sit>>n with regard 
to the magnetic meridian. When llie n)i]»aiatns lies at right 
angles to the magnetic* meridian, the deviations are tin* grealc'sl 
With arilimony, in this position, the tuedle was eompletely in- 
verted ; but, for this effect the nopdle must be ])laced rr/7//- 
in the rectangle when the W. cud is lieated, and without, it 
when the M. end is heated. 9. Experiments v\ith the bars of 
antimony, bent at right angles, and healed at different, points, 
shew that tlie dir<‘Ction <»r the magnetie doviation did iK»t 
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depend on the position of tlie hulkil point of the disturbance of 
the equilibriiini ol temperature, but on the direction in which it 
arrives at the needle. 10. A bar of bismuth, under all circum- 
stances, gives ojipositc deviaMons to one of antimonj. An ap- 
paratus constructed Avith a bar of the former metal, was of con- 
siderable power ; but the low melting* point of bismuth renders 
it less suited to such experiments than antimony. 11. Various 
metals aflect the needle as antimony, others as bismuth : Among 
the former are, silver and copper, zinc and cojijier, iron 
and cojiper: Among the latter are, platinum and copper, 
platinum and silver, lead and co])])i‘r, brass and copper, 
Chinese tutenag and cojqier, ixc. 1$2. When a piece of metal 
has one of its surfaces a])})lied flatly to anoiher e(|ual metallic 
plate, a thermo-magnetic combination is formed ; less powerful 
indeed than when united as already described. J:i^ven a sjieck 
of solder on a piece of copper ajipears to produce this effect. 

13. J)r Traill was unable to form any thermo-magnetic combi- 
nation of one vnial ahnL\ when the pieces united were of equal 
purity ; but he found that two dilferent copper wires, of 
unequal ])urity, gave slight indications of thermo-magnetism 

14. Nor did he succeed in forming such combinations with one 
metal and water, nor with a metal and jfieces of stony matter, 
though he seems to think, that a nearly neutralized needle 
might enable us to detect thermo-magnetism in largi' mahses 
even of different kinds of stone. 

The very^ remarkable effect of helical connecting jiicces in 
electro- magnetic combinations, induced Hr "J'raill to try their 
thermo-magnetical influence ; and he found a striking analogy 
between their effects iii both cases ; the relative position ol* the 
zinc plates to the copper, in the former class of' pheiuimena, 
producing similar efl'ects on the needle as heating either extre- 
mity of the bar of antimony in the latter. A horizontal right 
helical connecting piece produces, with a bar of antimony, in- 
version of poles, when the N. end of the ajiparatus is heated ; 

• The author finds, that, though he waa at first unable to produce thermo- 
magnet jc cflects by heating a s«ng/e yet the cx])ciiment of Beqiicret taught 

him, that they could be shewn by heating the joined wires of a nice galvanoscopc. 
This docs not alter any of the hypothetical deductions of the memoir, but even 
renders the thermo-magnetism of the earth more easily conceived* 


Dr Traill on Thermo-Magnetism, S61 

and a half helix inversion when the S. end is heated ; in electro- 
magnetism, when the zinc is to the N. of the copper, they are 
connected by a right helix inversion of poles taking place ; while 
the same effect is produced with a left helical connecting piece, 
when the zinc is lo the S. of the copper. The result of various 
experiments shewed, 15. That the needle is more j)owerfully 
acted on when it is in the axis of helical connecting pieces, than 
when the connecting pieces are simple slips or wires of metal. 
16. The influence of right helices are the reverse of those of left 
helices in thermo-magnetic, as well as electro-magnetic combina- 
tions. 17. The effects of inclined and vertical helices in thermo- 
magnetic combinations, shewed that helices tend to cause the 
needle to arrange itself in the direction of* the aKcs of the he- 
lix ; hut the right vortical helix caused the S. pole to dij) ; the 
left viTtical helix depressed the N. pole of* the needle sflspcnded 
in its axis. 18. All the phenomena tend to shew, that a ther- 
mo-electric apparatus becomes a real magnet ; aiid this idea is 
confirmed by Professor Cumniing’s little apparatus, which is 
attracted and repelled by opposite poles of a magnet. 19. ^Phe 
disturbance of the eijuilibrium of temj)eralure in thermt)-mag- 
netic combinations is the cause of their influence ; for a piece of 
icc applied to cither end of the rectangle produces cflocts just 
the revxTsc of those which follow the application of the spirits 
lamp to that extremity. 19. The application of icc, or of the 
lamp, to the centre of the antimony, produced opposite devia- 
tions in two needles placed between the centre and extremities 
of the bar. 

Dr Traill thinks, that the phenomena of thermo-magnetic 
combinations fav(Hir Ampere’s idea of magnetism being produ- 
ced bv currents moving in opposite directions ; and he shewed 
liow these might be represented, by lapping a fine wire, as a left 
helix, round the sides of an antiiiionial thermo^agnctic combi- 
nation, and as a right helix around one composed of bismuth 
and copper, commencing the operation at the end supposed to 
be heated. 

The second pari of tlie paper was on the application of ther- 
mo-magnetism to some of the phenomena of terrestrial magne- 
tism. The author conceives, that tiie distuibance of the equi- 
librium of the temperature of our planet, by the continual ac- 
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tion of the siin'*s rays on its intertropical regions, and of the po- 
lar ices, must convert the earth into a vast thcrmo-inagnetic ap- 
paratus. From tlie time of the celebrated Dr Gilbert, the mag- 
netic poles of the eartli have been considered as the collected 
powers of all the magnetic /err substances'*’ which en- 
ter into the composition of our planet : but thermo-magnetism 
teaches us the important fan, that other metals as well as iron, 
under certain circumstances, are ca]ial)le of ac-ting on the mag- 
netic needle ; and the anah)gy of the eflect of mere position in 
rendering buildings, anti otluT vertical objects, inagnetical, 
Avould incline us to believe that the disturbance ol‘ the equili- 
brium of temperature, even in stony strata, may elicit some de- 
gree of magnetism. ]5e this as it may, there can be little 
doubt, that the unecpial disiribution of the earth’s temperature 
must have some effect t)f modilung its magniitfim of' comj)0- 
,utionT Dr 'I'raill consitlers the direction of the needle as the 
resultant of Iv/o lorccs, the magnetism of composition of tlie 
cartli, and its thenno-magnelism. The direction of these forces 
do not aj)])ear to be the same. The e\ident ti'iideney of a ther- 
mo-magnetic ap})aratus, is to jilace a iic(‘dle exjiosed to its influ- 
ence at right angles to llu' axes of the apparatus, or at riglit 
angles to the direction in which the iiu'ciuality of temjierature 
is propagated. If the earth be a thernio-magnet’ic apj)aratus, 
its tbermo-magnetiMn, in like manner, must teml to place the 
needle W. and E. 

The antla)!’ endeavoured to shew, tliat the best established 
oscillatory moNemenlsof the needle were connected \^ilh changes 
in the earth’s tem])eraturo ; and these he adduced as proofs of 
the thermo-magnetism of our planet. He further conceived, 
that the varying declination of tlie needle could be more satis- 
factorily cxjjlalncd on thcrmcvmagnctic principles, than on any 
other bypotbesir hitherto oflerod. He considers tlic existence 
of two poles of great c^’t ctild in either hemisphere, (‘stablished by 
a comparison of actual registers of ten]]icrature, as generalised 
in the isothermal lines ()f Iluniboklt; and liistory, tradition, 
and geological in\'c‘stigcition, all concur in proving that the iso- 
thermal poles have not been stationarj\ The short period to 
which accurate tlurmomctrical registers reach, prevents us ha- 
ving any certain data on which to ascertain the relative tempe- 
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rature of Europe in remote ages ; but the Greek and Roman 
descriptions of the climate of south and of central Europe 
1700 years ago, arc so strikingly different from our. experience, 
that some cause, more powerful than the feeble efforts of hu- 
man industry, is required to explain the change which has 
iaken place ; and the migration of the isothermal poles has been 
atrongly insisted on by Dr Brewster, as the chief cause^ of our 
improved climate. Dr Traill maintains the same argument, 
and endeavours to shew, that the accumulations and disruptions 
of the Greenland ice, and the coldness of ancient Europe, would 
appear, as far as our imperfect knowledge of magnetism in past 
ages will permit, to have a remarkable connection with magne- 
tic phenomena. 


Art. N .•^Notice of a mode by which a conjecture may be formed 
as to the Sex of the Chick in Ovo. By Mr David KxTCftiE. 

In physiology it is interesting to ascertain at what [)criod the 
embryo assumes a sex, and by what means its sex may be ilis- 
iiiigiiished. In regard to viviparous animals, such inquiries are 
attended with much difficulty, as accurate dissection and minute 
microscopic observation are necessary. Such investigations, too, 
cannot be carried on without cTuelty, Hence it is that pliysiohi- 
gists have so often and so carefully observed and descrilxjd the 
embryo in oviparous animals, from its first appearance in the 
egg till its c^)mplcte development. For here the embryo may be 
subjected to examination without injury to the jjarenl, and there 
is such similarity in the mode of growth of animals in the one 
case and in the otiicr, that any fact ascertained as to the chick 
in the egg has usually led to a similar discovery in regard to the 
feetus in utcro. The appearances pi'esented by the egg have 
been described by the most celebrated anatomists of our own 
and of other countries. 1 shall advert to the opinions which 
have been entertained by them as to the egg, only in so far m 
they relate to my presenj; subject. 

Eggs of the same bird differ from each other in sliape. Tt 
has been asserted that the longer eggs contain males, the shorter 
ones females. To determine this, experiments were lately made 
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by Dr Autenreith jun. of Tubingen. From his experiments 
it appears, that the opinion so generally entertained by 
his countrymen, that cocks ^are contained in the longer eggs, 
and hens in the shorter and rounder ones, is without f'ounda^ 
tion ; for the sex is indicated neither by the shape nor by the 
size, nor in any way by the external form of eggs 

A French naturalist, Bory de St Vincent +, speaks of a phy- 
sician who had examined many thousand eggs, without being 
able to ascertain, from their external appearance, whether they 
contained cocks or hens. 

Cggs of the same bird differ from each other in specific gra- 
vity. It has been conjectured, that the heavier eggs may con- 
tain males, the lighter ones females. But it is now generally 
known that eggs lose weight by being kept ; and it has been 
shewn that this diminution arises from the substitution of air 
for a portion of the water of the egg which escapes J.'’ 

Eggs were found by Dr Prout to differ from each other in 
the relative proportions of their saline principle. I have some- 
times thought,^' says he, these differences, us well as some 
other singular ones observed with respect to the earthy matters, 
might be connected with the sex of the future bird but he 
adds, no proof of this could be obtained 

I have heard of a mode of discovering the sex of tlie chick in 
ovo, different from any which has been proposc'd by naturalists. 
The folliculus acris, or air-cell, which is to furnish oxygen to 
the future chick, is situated at the larger end of the egg. It 
has not in all eggs the same position at the larger end ; and in 
various districts of Siiotland, it is believed that eggs liaving the 
air-cell situated exactly at the top of the larger end, produce 
males ; while those having the air-cell only near the top of the 
larger end produce females. 

To ascertain this, I instituted a series of experiments. These 
experiments, as will be seen, go very far to prove, that the 
opinion which has been seated is correct, and so to determine 
what naturalists of Germany, France, and England, have en- 
deavoured in vain to discover. 

* Dinertatio Inanptralu, ft. 26. Tubingen 1821. 

+ Voyage de St Vinrmt, j>. 64. Pari. 1804. 

J P*i7, Tran*, for 1822, p. 378. 

i Ibid. p. 366. 
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Eggs were selected, all having the air-cell situated exactly 
on the apex of the larger end, and were hatched. In most in- 
stances, the birds were all mafes. 

Eggs were selected, all having the air-cell situated, not on, 
but near to the aj)ex of the larger end. In most instances, the 
birds were all females. 

These experiments have been frequently repeated, and were 
conducted for me by persons residing in different parts of the 
country. 

A few of the experiments were not quite so satisfactory as 
the others. Among a dozen of birds of one brood, two or three 
turned out to be of a different sex from the rest. I may re- 
mark, however, that it is sometimes rather difficult* to determine 
whetlier the air-cell be exactly on the apex or not; and tht» ano- 
maly may have originated in error arising from this cauia*. 

Every person has observed the air-cell in the boiled egg 
upon removing the shell : in the recent egg it may be perceived 
by holding the egg between the eye and a lighted candle. In 
general even an unpractised observer may determine the posi- 
tion of the cell, whether it he at the axis or some little way from 
it, and so conjecUire the sex of the future bird. Occasionally, 
however, as already remarked, it is rather difficult to decide 
whether the air-cell is or is not on the axis. Such eggs should 
not be used by tliosc who may be induced to put the criterion 
to the test of experiment. 

The fact ascertained by these experiments seems to deserve 
the attention of the economist and of the physiologist. 

At present I would only remark, that the result militates 
against an opinion, which has been ably defended, in regard to 
the ova of quadrupeds, and which has been advanced, t(K), as 
to the eggs of birds, That previous to impregnation, they have 
no distinction of sex, but are so formed as to be; equally fitted to 
become male or female ; and that it is thq process of impregna- 
tion which marks the distinction. 

The air-cell exists in unfecundated eggs. In some of these it 
is situated at tHc top of tlie larger end ; in others near tlie top. 
From this it would appear, that the male parent does not in- 
fluence the sex of the embryo, but that the ovum has assumed 

its sex previous to impregnation. 

i 
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construct u^holly of iron, to be covered on the top with a coat of 
gravel or road metal, four inches thick : this will soon consoli- 
date, and ibrm a smooth, sofl, and permanent footing for the 
horses, and the iron below being preserved by it from the ac- 
tion of the external air, will continue for a long period without 
requiring any renewal or repairs. The gravel is laid upon a se- 
ries of iron-plates, united, together into one continued sheet of 
iron, extending quite across, and from end to end of the bridge ; 
these plates again being laid on and firmly supported by a 
strong body of malleable iron frame-work, running every where 
below them. The two footways are raised six inches above the 
carriage way, and are divided from it by a lodging, along which 
there are pliiced, at convenient intervals, a series of short iron 
posts, to prevent carriages driving on the foot-paths. The foot 
paths, again, are terminated and guarded on the outside, each 
by a strong double railing of iron. The whole roadway, con- 
sisting thus of frame-work, iron plates, railing, and gravel, will 
form, together, a mass of such weight and breadth, and so strong- 
ly bound together in every part, that it will prevent entirely 
that lateral motion to which such bridges are usually subject : 
it will present such a mass of solidity and stiffness, that the 
highest wind will have no effect on it, and even the striking of 
a vessel will do no serious damage, for the bending of the road- 
way, and the yielding of the great mass of chains, will soon ef- 
fectually check the motion of the largest vessel that can ever 
strike here, and that long before the action could have any sen- 
sible effect to move the suspending pillars. But besides that 
motion which takes' place in suspended roadways from side to 
side, we must equally guard against any vertical undulation to 
which such a roadway may be subject. This is effected in the 
present bridge, — 1st, By extending under the roadway a series 
of malleable iron-plates, running, longitudinally, from end to 
end. These plates, standing vertically, both support the iron- 
plates above, and give to /(fthe roadway a degree of stiffness up 
and down, as the horizontal plates stiffen it from side to side : 
this effect also is greatly aided by thti two double side railings 
above it, and which run along the foot-paths. 2d, By binding 
the roadway very firmly to the chains, and binding these latter 
all together into one great mass or cable of chains, so that any 
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load or heavy body moving along the bridge, acts, not on one, 
but on all tlie chains together, and the effect being thus distri* 
buted over a greater mass, is much less sensibly felt. ThjC 
roadway i|$ suspended, or boftnd to^ the chains, by a series of 
iron rods, hanging vertically ; and I propose besides, Sdly, To 
extend a similar series of rods horizontally, from the chains to 
the suspending pillars, so that these horizontal rods, inter- 
weaving with those which hang vertically, the whole space di- 
rectly under the chains, and between them and the roadway, 
will be filled up by a kind of net or wire work, on a large scale, 
and which ^ without interrupting the view, will yet commu- 
nicate a remarkable firmness and steadiness to the roadway, 
the reas(jn of which may be easily shewn, and has indeed been 
experienced in the model which I have constructed. 11* these 
and other precautions are adopted, every unpleasant undulation 
in the roadway will be prevented. 

Since there is no intermediate bearing for the roadway be- 
tween the opposite main chains, it is evident that we have a 
stretch of 30 feet for our flooring, and tliat if we were to con - 
struct it in the common mode, with beams and planking, it 
w^ould require extraordinary weight and strength of materials 
to withstand the cross strain arising from sucli an uninterrupted 
span between the opposite supports. We must here, therelin-e, 
adopt the principle of the roof, or something equivalent to it. 
I propose to sustain the whole weight of the roadway on a sc- 
ries of malleable iron-bars, stretched at intervals of five feet be- 
tween the opposite sides of the roadway, and each hanging 
down three feet in the centre, in the form of a suspended arch, 
the extremities of these bars forming the points of suspension, 
and being attached to a cast iron socket, to which arc also fixed 
the lower extremities of the suspending rods of the bridge ; so 
that, while the suspending rods bear up the sockets, the latter 
sustain the arched bars and the weight of the roadway to be laid 
upon them. But, as the roadway rises in the c'bntre six inches 
above the sides, another bar of n)all6|Lble ’iron, adapted to the 
curve of the roadway, is stretched above, and from each extre- 
mity of the hanging bars to the centre ; this bar springs from, 
and abuts against the cast iron sockets ; while the under bar 
is stretched by the weight of the roadway, and would, in conse- 
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4}ttenee of this, tend to draw the sockets together, this upper 
bar resists that thrust, and keeps the sockets at their proper dis- 
tance. It is along this upper bar that the iron-plates for carry- 
ing the materials of the roadway arc laid and made fast ; and, 
in order to sustain it in the middle, and throw the whole of the 
weight on the under arch, a series of bearers are raised on the 
under bar, up to tlic level of the upper one, and at every 
&et in its length. These being prr^perly fastened at top and 
bottom, serve to unite the upper and under bars, and to form a 
complete frame, extending from side topside of the bridge, trus- 
sed in every part, and capable of withstanding all the weight 
which can ever be laid upon it. — [Here follow various additional 
particulars regarding the construction and dimensions of the dif- 
ferent parte of the roadway, after which description the author 
proceeds] : 

Wjien all these arrangements are duly carried into effect, we 
shall obtain a connected mass of strength and stillness as well 
as elasticity, sufficient to withstand any pressure or nioticm to 
which it will ever be subjected. For supposing a vessel were 
to strike the bridge, of 5200 tons burden, and driving at the rate 
of six miles an hour, it may be sliewn by calculation, that its 
momentum would not have the ellect of pushing forward an 
equal weight, farther tlian the space of a loot. But the strength 
and flexibility of the roadway are greatly suj^crior to this. It 
would move or bend laterally at least three or four feet without 
injury ; and it would require a weight of at least six times that 
of the vessel, to produce such a deflection. Besides the roadway, 
we have the chains, which, if the roadway were yielding, would 
resist of themselves many times the momentum of the vessel. 
And, as a farther security, if it were thought necessary, it 
would be easy to extend between the opposite pillars, and on a 
line with the roadway, a protecting cable, to clieck the motion 
of the vessel before it reached the bridge. 

The roadway is connected to the main-chains by the suspend- 
ing rods. These vary their length according to their situa- 
tion in the bridge, being longest at the jiillars, and diminishing 
to nothing at the centre. They are attached below in the man- 
ner already described : two rods three^fourths of an inch in dia- 
meter being placed under the chains at the distance of 12 inches 
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Arom ^ach other on each side of the roadway, and at every Ave 
feet in its length. Similar rods are also to be attached 
tween the chains and the roadway on the outside of the pillars, 
and filling up the space between these and the descending 
chaips. At the top these rods are attached by bolts and eyes 
to the couplings which bind all the chains together, so that eadi 
suspending rod has thus a bearing, not on one, but on the whole 
of chains. But besides the upright rods, I propose, as al« 
ready stated, and as shewn in the principal drawing, to have 
cross rods running from the chains to the suspending pillars. 
The object of these is to keep the arch steadily in its place, and 
prevent the undulations to which its flexibility subjects it: 
These cross rods to be extended, if necessary, and, as is shewn 
in the drawing, quite across the centre of the bridge. Th^ 
are also to run from tbc pillars on each side to the descending 
chains ; and, together with the upright rods, will fill j.ip the 
whole intervening space, while these upright and cross rods, in- 
terweaving with each other, will have such a degree of strength 
and stiffness as to keep the chains here in a straight lino, and 
prevent them from sinking by their own weight, or shaking the 
pillars by their undulation. These upright and cross rods can 
be also strengthened and stiffened, if necessary, by diagonals. 

In regard to the coujilings for binding the chains together, 
the principal part consists of three bars or prongs standing at 
right angles to the chains, the middle one passing up between 
die two middle chains, and the extreme ones embracing the ex- 
treme chains on each side ; these bars are cast open and un- 
connected above, but arc united below by a cross bar cast in the 
same piece, and terminating in two sockcU., which receive the 
eyes of the suspending rods, and hold them fast by a bolt. Tbessr 
bars, after being let up through and on each side of the chains^ 
are united at the top by a cross bar fastened to them by nuts 
or otherwise, and thus the square of chains is completely en- 
closed. But this coupling is still mure securely *attached to the 
chains by bolts passing through th> cotrpling blocks of the 
chains. At every five feet there are \welve of these coupling 
blocks, and thes^ are disposed horizontally in two rows, and a 
bolt passed through all the six blocks of each row, and alscr 
through the bars or prongs of the suspending coupling. The 
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open spaces between the other rows of chains are then filled up, 
80 that this coupling forms a complete bearing on every one of 
the thirty-six chains which run on each side of the bridge, aa 
i^een in the section of roadwayV Other forms might be pro- 
posed for this coupling, but I think it quite unnecessary to pur* 
sue these details any farther, and others of the same kind per- 
taining to different parts of the structure. In the present state 
of the business, it is inipossible to specify every particular, and 
it is well known that in cases of this nature, the progress of the 
work usually points out in the details corrections and improve- 
ments which cannot be embraced in the original plan. It is 
sufficient here to describe the construction in such a manner as 
to lay down the general principles, which can afterwards be ap- 
plied in a variety of ways, to be more particularly considered 
when the work comes to be executed. 

On v'ach side of the roadway there is a double rail of 4^ feet 
high. This double rail consists merely of two single rails, each 
formed by connecting the lower part of the suspending rods to- 
gether, or filling up the space between them with smaller rods or 
w’ircs, interweaving with each other diagonally, as shewn in the 
drawing. The two single rails being united by diagonal wires 
or frames, will form together a light, but strong and substan- 
tial railing, or fence, on each side of the bridge, and will also 
greatly add to the stiffiiess of the roadway. Such, then, is the 
general construction of the main-chains, the road-way, and the 
suspending rods or frames; and although I have described 
them so minutely, I have yet omitted a multitude of details, all 
which, however, have been duly considered. 

The construction of the supporting-pillars is represented in 
the principal drawing. Each pillar consists of a pyramid with* 
its pedestal, both of iron, and hollow within, resting on a strong 
pier or pillar of stone, and this founded on a broad platform of 
w'ood, supported on a series of piles driven deep into the soil. 
The pyramid is about four feet square at the top, and eight 
feet square at the bottom./' The pedestal is 10 or 11 feet eacli 
way, and the height from the base of the pedestal, which is on 
a level with the roadway, to the top of the pyQSimid, is 60 feet. 
The pyramid and pedestal are formed of iron plates ^ inch 
thick, and cast with flanebes, so as to be put together and, bolt* 
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ed in the firmest manner. The hollow within is built up with 
stone, and while the weight of the bridge will chiefly rest on 
the masonry, the iron-casing will both keep the stone together, 
and will be ready to resist any lateral force which might act cm 
the pillars. The top of the pyramid is surmounted with a 
strong iron-plate, over which the chains arc bent, and on which 
they rest. The flexibility of the pillar will render the use of 
rollers unnecessary. The^ bottom of *the pedestal rests on, and 
is firmly bolted to a strong bottom of iron cast in one picce> 
and from this bottom there descend a number of strong iron 
bolts, sucli as compose the main-chains ; these are either made 
fast to the platform of piles, or, what would be still better, to a 
strong plate or hoop of iron, embracing the whole compass of 
the base of the pillar. In this manner a conneoted chain of 
iron will be formed, from the base to the top of the compound 
pillar, and these iron-bolts will also serve to bind the mason* 
work together. If the pedestal be 11 feet square, it may be 
fiinned wholly of stone. The pyramid will then be bolted to a 
strong cast-iron plate laid on the top of the pedestal, and united 
to a similar plate on the bottom of the pedestal, by bolts pass- 
ing through the mason work ; this second plate being connected 
with the third one at the bottom of the pier, by similar bolts 
passing through the pier from top to bottom ; and this last plate 
being firmly attached to the platform on the top of the piles. 
To save metal, these plates are cast with four open squares in 
the middle. 

The two pillars, one on each side, support the whole weight 
of the bridge, and this, in the most extreme case, amounts to 
about 1000 tons, or about 500 tons to each pillar. But, as the 
base of the pillar is spread over a surface of upwards of 500 
square feet, the pressure on the top of the piles will, not amount 
to one ton on the foot, which is only equal to that of a wall 13 
feet high. In fact, the foundation of the present bridge is sup- 
porting, and has supported since its erection, a load of three ‘ 
tons on each square foot ; so that this Wts an end to every idea 
of the pillar sinking under the load of the bridge. Neither can 
it be crushed by this load ; for, as there are 15 or 16 feet square 
of stone at the top of the pyramid, where it is weakest, this of iu. 
self will be amply sufficient to withstand, without injury, 500 tons, 
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which is only in that case |th of a ton or less on the inch, and 
which even the iron alone would bear with safety. 

Lastly, the pillars will be in no danger of oversetting ; for as 
the chains are carried over the top of them, and bent downwards 
towards the ground, at the same angle at which they hang na- 
turally in the curve, the weight resting on the top of the pillars 
has no tendency to draw the pillars cither to the one side or the 
other. There will be no strain, therefore, excepting from the 
weight pressing the pillars directly downwards, and this weight, 
instead of tending in any degree to overset the pillar, will tend 
rather, and in a remarkable degree, to keep it steady. So that 
although the pillar were not fastened at the base at all, it would 
still require a great force to bend it over, the enormous load at 
the top keeping it down. It is quite a different thing, as I can 
easily shew the Commissioners by a simple experiment, from a 
similar weight of stone or iron resting on the top of the pillars, 
which would undoubtedly render it top heavy, and liable to be 
overset by the slightest touch. There the weight acts on the 
pillars by a pressure or thrust from above ; here it acts by a 
draw from below : the one is the unstable equilibrium which 
can scarcely at all be preserved, the other is the stable equili- 
brium which can scarcely at all be overturned ; and this is the 
reason which has made me prefer, as a prop for llie chains, a 
slender pillar of iron in place of stone-work, which, owing to 
the loose connection of its parts, is less fitted to withstand any 
undulation in the bridge, and would reejuire, therefore, in or- 
der to form a durable support, a much larger mass than what is 
now proposed, and such as would lead to greater expence. 

The foundation of the pillars are to be laid on the site of tlie 
present piers, and with their centres within two or three feet of 
the line of tile outside of the roadway, which may be done with- 
out taking down much of the present arches. These founda- 
tions to be laid at the level of low-water, and on a strong body 
of piles and planking. By finishing each pier separately, the 
pillars may be built, the I'hains suspended, and the whole work 
go on nearly to a close, without interrupting the usual passage 
of the bridge. On the northern side of the river these pillars 
can be built so as ratlier to strengthen than endanger any far- 
ther the present north pier; at the same time I cannot help 
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recommending to the attention of the Commissionera the re- 
opening of the Inch channel of the river, as the most effectual 
method of preserving the fou]^dalion of this structure from far- 
ther encroachment ; from which altcfation this good effect would 
follow, that the violence of the stream, which has carried away 
the channel, would abate, and the waters in their passage to and 
from the basin, would naturally deposit new soil, in place of 
tearing up any farther the bed of the river. 

The next object to be considered, is the fixing of the chains 
in the gi'ound, and this ought to be done so securely, that the 
chains themselves may sooner be torn to pieces than these fast- 
enings should give way or yield in any sensible degree to the 
strain. The most effectual way of attaining this object appears 
to be, to fix at the place where the chains are t(r be fastened, 
.and which will be about 20 feet under tlie surface of the 
ground, as delineated in the principal drawing; to fix* here a 
broad platform of wood, resting on the top of a series of 
wooden piles, driven deep and firmly into the* ground, and 
strengthened and supported by diagonal piles driven to oppose 
the strain. This platform to be a square^ of 20 feet, and so 
strongly bound togelher, and to the piles, that it cannot move 
but in one mass ; and after the chains are made fast to it, it is 
then to be loaded with at least 1000 tons of stone or earth, the 
part along the chains being built and vaulted above if necessa- 
ry, that access may be easily had to the fastenings at any fu- 
ture period. The chains, as they approach the platform, are 
to spread out from llicir compact square of 15 inches, to cover 
at equal distances the whole platform of 20 feet, where each is 
made sure, and furnished, if necessary, with screws to brace it 
to its proper bearing along with the rest, that each may sustain 
its due share of the distending force. In this mam^r the draw 
of the chains, on each side of the bridge, will be spread over a 
surface of 400 square feet ; even at the utmost stretch, there- 
fore, when the bridge is loaded with 1000 tons, or 500 on each 
side, there will only be a draw on the'^ jlatform of tons per 
foot ; which the weight of the gravel and the stones above will 
be sufficient to oppose, independent of the effect of the upright 
and diagonal piles, which would resist, with many times this 
force, like so many nails driven into a firm board. 

s 2 
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In the drawing already referred to, the bridge is represented 
with the draw-bridge down ; but Fig. 4. shews also the situa- 
tion of the draw-bridge when raised to let a vessel pass. Tbe 
space which in the principd drawing appears, and on most Qfi»^ 
casions will really be filled up by the suspending and cross rods, 
and by the side rails, &c. is, in Fig. 4, when the draw-bridge is 
up, quite open. All these parts are here formed in two frames 
or leaves, which, turning on hinges, fold inward from each side 
to the centre of the bridge, while the roadway part, being made 
of the slightest and simplest construction, is drawn up by a 
rope passing over a pulley within each pyramid, and round a 
barrel within the pedestal, which is turned by a winch applied 
to the axis when necessary. When the draw is up, the chains 
being of sufficient height, there is then notliing to prevent ves- 
sels passing under them with ease. This part of the work will 
present no difficulty. But to prevent vessels from striking the 
roadway while the draw is up, the present wooden pier must be 
retained and Vitrengthened. For the sake of a more uniform 
appearance, a similar pier should be retained on the north side, 
and this might also be turned to a useful account. For if a 
row of sheet piling were driven along this pier, and projecting 
on each side with a sweep to landward, the enclosed space might 
be filled up with sand and gravel, and thus effectually protect 
the foundation of the present pier of stone. I consider an ad- 
ditional pier of stone for the draw-bridge, on the south side, as 
wholly unnecessary. 

Such, then, is the structure now proposed, in lieu of the pre- 
sent wooden bridge, and if it be executed with care, and with 
due attention to the principles I have laid down, there can be no 
doubt of its strength and solidity, while it will form an addi- 
tional ornament to the scenery of the place, and will be a work 
altogether worthy of the present advanced state of society and 
art ♦. 

Gao. Buchanan. 

JSdinburgky IBth February 18^3. 


* Since the above Report was written, 1 last sunnher visited the great 
bridge of suspension which is now erecting at Bangor Fefry, over the Straits 
of Menai, and there obtained much interesting infi>nnatioa regarding this 
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Edmburghj IBth EeArtnaity ISiM. 
HAving, in pursuance of th^ request of the Cbnunisedimers, 
agira omffldered the subject of the above Report^ I see notlAng 
material to alter in ai^ part of the deagn thermn contained. I‘ 

magnificent work. Not feeling myself however, at liberty to publish aU thfe 
particulars which were obligingly communicated to me by Mr Rhodes, the 
peiintendant of the iron-work, and by Mr Hazledean, the contractor, 1 may. 
just state generally, that the span of this arch is 680 feet ; depth of arch 50, 
ieet ; height of pillars above roadway 53 feet ; and height of roadway above 
the level of high water 100 feet, so that vessels may sail under the bridge# 
Base of pillars fi>unded on rock near the level of low water, so that, ikom the 
base to the top of each suspending pillar, tlie height is no less than 160 fytim 
Between these pillars and the high ground, on the opposite shores, the space 
is made up by three stone arches on the Welsh, and four on the Xnglesea side of 
the strait ; and k is only the middle space of 580 feet that is proposed to be cpan- 
ned by means of the hanging arch. This is to consist of sixteen distinct sets of 
mam-chains, ranged in a manner peculiar to this bridge. Instead of having t^o 
compound chains, one on each side of the bridge, and a clear j oadway between 
them, there ore here, between the outside chains, two others, of the same di- 
mensions, in the middle ; and these middle chains are connected to the road- 
way by upright suspending rods, in the same manner as the external ones ; 
so that the whole roadway is divided longitudinally into three compartments, 
the middle one of which, of 4 feet wide, isontended for foot passengers, and th^ 
two exterior ones, each 12 feet wide, for carriages, the one forgoing, the other 
returning. The object of this arrangement of the chains and rods, is to reduce 
the distance of the bearing points for carrying the roadway. The whole sus- 
})ending arch, therefore, consists of four compound chains ; and each of these 
consists of four of the above-mentioned distinct sets of main-chams, ranged one 
above the other, with about 12 or 15 inches between them. Each set of chains 
is iiirther composed of six separate chains, formed of square bars of malleable 
iron, 10 feet long, 3 inches deep, and 1} inch thick, worked up to a high state 
of refinement by repeated heating and hammering. These are swelled out fiat 
at their extremities, and a hole or eye, 3 inches diameter, drilled through each 
end. These bars are united by short links, the eyes of which ^are also bored 
out of the solid, the object of which is to avoid welding the iron, and also by 
the squareness of the hole, and flatness of the links, to obtain a more equal bear- 
ing on the bolts. There is in all the chains together, a section o:(iron of 330 square 
inches. The chains are bent over the pillars at tlie same angle with which 
they hang on the arch. They take the ground at abbut 380 feet on each tide 
of each pillar ; there they are bent at an angle, knd carried, in a sloping direc- 
tion, 40 feet, into a square tunnel, driven out of the solid rock, and at the 
bottom of which they hre madefkstto strong cast-iron plates butting against the 
rock. The pillars are of mason work, and, like the rest of the arches, are 
buUt of a hard and very beautiful limestone rock, which abounds in the neigh- 
bourhood. In the bridge it has somewhat the look of granite, and gives the 
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have merely^ therefore^ embodied the additional particulars^ 
which have suggested themselves as corrections in that Bepprt. 
The only alteration which ^deserVes mention, is in the construc- 
tion of the frame-work of the road-way, which I now propose to 
ibrm almost wholly of malleable iron, on account of the low price 
of this material, and the improvements which have been intro- 
duced in the rolling of it,^ This construction will reduce very 
considerably the weight of metal, while the frame-work will be 
ojually strong, and much less liable to breakage. In regard to 
the principles on which the above Report is founded, I have 
taken the liberty, for the satisfaction of the Commissioners, to 
consult Professor Leslie, and have received from him the fol- 
lowing opinipn, approving of the plan, and confirming all the 
opinions I have been able to form on the subject, by his great 
authority. Having now also received more accurate information 
respecting the mason-work, and other particulars of cxpcnce, I 
annex a corrected estimate, with confidence that the total sum 
there stated will cover all the expences proposed. In proof of 
which, I beg to submit the follow^ing letter, which I have re- 
ceived from a very respectable practical engineer, Mr Ncilson,, 
of Glasgow. G. B. 

‘‘ College EcUnhurghy Yltli February 1824, 

** I have read over with very great satisfaction Mr Buchanan'’s 
able Report : it is clear, full, and scientific, yet combining sound 
maxims of experience with the principles of accurate theory. In 
every essential particular, it appears eminently distinguished 
above ordinary reports. 

‘‘ My approbation is the more hearty and unqualified, since I 
find that Mr Buchanan lias adopted my suggestion, to lower the 
depression of the bridge, and thereby lessen the strain on the 
chains. By making that depression the eighth, instead of the 
fourteenth, part of the whole span, as commonly followed, he 

•whole structure a very magnTficent appearance. Above the roadway the sus- 
pendiiig pillar is built solid, excepting two arched passages for the entranfe 
and exit of carriages. At the roadway, it is about 38 feet across the bridge, 
by 28 feet in the length. At the top it is 34 feet across, by 9 feet. Tlie 
stones are bound with iron dowels running vertically through them, and bed- 
ded in Roman gementt The roadway is to be of wood, supported, on. malleable 
iron-frames. 




preposed to be erected at Montrose* 

has reduced the necessary wdght, and consequently the expence, 
of the iron to less than one-half. But he has carried ^notny 
still farther, by sharing the ^sk of fracture among several small 
chains, which enables him securely to employ coarser and 
cheaper kind of iron. 

“ While there undoubtedly would be so much saving in the 
execution of this plan, compared with any other that could pre- 
tend to equal strength and durability, I should be glad, I con- 
fess, to see some more cxpence laid out in the ornamental part. 
Perhaps the pillars could be constructed of Aberdeen granite, 
a material of such beauty and strength. It would be highly 
creditable to the spirit of the Gentry near the ridge of tlu‘ 
Grampian Mountains, to erect columns which might emulate 
the Egyptian obelisks. The traveller would paifee, and admire 
the grandeur of the scene. 

(Signed) “ John Leslie, 

(( Professor of Natural Philosofftiy.*’ 

Okl Basm^ Glasgow^ Jan^mry S6. 18@4. 

** Dear Sir,— I duly received your letter relative to your 
estimate of the Suspension Bridge proposed to be erected at, 
Montrose. The opjx)rtunities I have had of examining the several 
items of expence calculated on in the construction and erection 
of this bridge, enable me to state, that I am of opinion that thest* 
several sums arc adequate to the work. I can give you no 
stronger proof of this than to mention, that, should the pric*e ol' 
iron continue as it is, 1 should contract to furnish all mallcubic 
and cast-iron work at the estimated prices, as well as the execu- 
tion of the bridge, although the workmanship here is perhaps 
the only portion of expcnce that cannot be ascertained with great 
exactness. The masonry and pile- work, I think, are also libe- 
rally provided for ; but as the cxpence of this part of the job 
depends much on local circumstances, I am not able to speak to 
it so p)sitivcly. (Signed) “ John Neilson.’’ 

Dimensions and Structure of the proposed Bridge at Montrose, 

Span of tliG arch, or length between suspending pillars, 420 fei*t. 

Versed Sine, or depth of the arch, equal here to the height of the inlLars above 
roadv'ay, 60 feet. 
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3falf» CAotn^.— One compound chain on eac^ aide of the bridge, conaiating of 
36 dngle chaina, running parallel to each other, and ranged in a compact 
iquare, 6 broad and 6 deep. Each single chain is 14 inch diameter; each 
compound chain has thus a thi<^neaa o^ cross section of 634 square inches, 
and both together 127 inches. The single chains are formed of bolts 15 
fiiet long, upset and shouldered at each end, and coupled together with 
cast iron coupling blocks 4 inches diameter ; the strength of each bolt and 
coupling being carefully proved to eight or ten tons on the square inch. 

30 feet wide ; 28 feet clear of chains aSld side rails ; and 20 feet clear 
of footpaths, each of which is 4 feet wide. Headway laid with gravel or 
metal 4 or 6 inches deep ; this laid on cast iron-plates 4 inch thick ; these 
supported on maUeahle iron jolstiiig frames, crossing under the bridge at 
eveiy 6 feet in its length, each 34 feet deep in the middle, and well trussed 
in every part : These frames united and strengthened by malleable iron 
plates, 2 feet deep, running longitudinally the whole length of the bridge 
standing upright, and by their depth giving stiffiiess to the roadway. 

Suspending Aoeb.— These arc formed of }th inch bolts, and are placed two to- 
gether on each side of the bridge, and at every 5 feet in its length, attached 
to a socket in the suspending frames below, and to a cou])ling above, which 
attached to the chains, and binds them all into one mass. Similar rods 
run horizontally, from the chains to the pillars, and thence to the descend- 
ing chains : these serve to keep the arch of the chains steadily in its place, 
and, interweaving with the upright rods, they communicate a remarkable 
strength and steadiness to the whole structure. 

/’t7/ar«._These are four in number, two at each end of the bridge; each consists 
of a pyramid, 4 feet square at top, 0 feet at l>ott(>m, and 50 feet high, rest- 
ing on a pedestal 1 1 feet square and 1 1 feet high, and the bottom of which 
is level with the roadway of the bridge. This 2 )edestal rests on a pier 
of stone, 12 ieet square at top, and 20 feet square at bottom, built on the 
rite of the present pier ; the bottom is on a level with low water-mark, 
and founded on a strong basis ot planking and ^dles. The pyramid is com- 
posed of iron-plates 4 inch thick, cast with Ranches, and bolted and rusted 
together into one mass, the hollow within being built up with stone. The 
pedestal is either formtd in the same manner, or wholly of stone. The 
base or pier below is built of ashler, and put together in the strongest 
manner. The pyramid is bolted to an iron plate or frame resting on the 
top of the pedcGtal, this to a similar plate below the bottom of the pedestal, 
and this again to the platform on the top of the piles, — so that one con- 
nected chain of iron runs from top to bottom of this compound pillar, and 
lands the whole i»-o one mass. 

FaBl€mng8.^"The chains are made fast at their extremities, each to a cast iron 
bracket, whi(^ is bolted to the^top of a wooden jilatform, 20 feet square, 
and resting and firmly attached to a series of piles, driven deep and firmly 
into the soil below. The 36 bolts of the main chain, as they approach this 
platfimn, are spread out from their compact square of 2 feet to cover the 
above platfarm of 20 feet square, and each is then attached to its bracket. 
The platform is then loaded with sand, or gravel, till the incumbent 



proposed to be erected at Montrose. Sit 

weight ftmounts to at least fiOO^oif 1000 tons on each end of the bridge^ ^Us 
being the greatest weight the bridge itself will have to sustain. 

SUmfflh . — ^The bridge will carry, wi^i perfect safety, 7000 people in a^diUon 
to its own weight ; and with this great lead, no part of the chains will be 
stretched with a greater strain than 8 tons on the square inch, which it is 
well known common iron will bear with the utmost safety, but which, a^ 
any rate, every bar will be proved to before it goes into the bridge. 
J^jpcnse^Estimated at £12,848. 


Art. VIII . — Experiments and Observations on Radiant Heat 
By William Ritchie, A. M., Rector of the Academy at 
Tain. 

1. JEIaving procured a difFcrcntial thermometer with large 
bulbs, blown very thin, and quite transparent, I placed^a heat- 
ed ball exactly in the middle between the bulbs, and observed 
that the fluid in the stem remained stationary. I then coated 
the exterior hemisphere of one of the bulbs with lamp-black, 
and placed the heated body in the same situation as formerly. 
The instant the ball was placed in its proper position, the fluid 
in the stem of the blackened bulb began to descend, and the 
number of degrees which the fluid descended increased as the 
temperature of the body was raised. 

This experiment appears to me completely decisive of the 
fact, discovered by De Laroche, that invisible caloric permeates 
thin plates of glass in the same manner as light. For it must 
cither pass through glass in the same manner as light, or be 
conducted through it as if the glass w^re an opaque substance. 
Now, upi)n the latter supposition, the only cflective part of the 
heat upon the included air, would be that portion of it which 
was absorbed by the interior hemispheres of the bulbs, and gra- 
dually conducted to the included air ; and as these hemispheres 
are equal, the quantity of caloric absorbed by dach will also be 
equal. Hence it is obvious that the fluid in the stem must re- 
main stationary till the heat reach the exterior hemisphere of 
each of the bulbis. Now, as this would require some time (since 
glass is a bad conductor o*f caloric), how are we to account for 
the instantaneous depression of the fluid in the stem ? Again, 
since lamp-black allows caloric to radiate more copiously than 
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glBSfiiy it is obvious that the heat , communicated to the included 
air will radiate more rapidly from the half-blackened bulb than 
from the transparent one, and consequently the fluid in the stem 
ought to rise, which is directly contrary to the result of the ex- 
„periment. 

Having thus shown that this experiment is incompatible with 
the hypothesis, that caloric passes through glass in the same 
manner as through an opaque substance, it will now be easy to 
prove, that a portion of caloric passes freely through the bulbs 
of the thermometer in the same manner as light. When botli 
bulbs were transparent, the temperature of the included air 
would be raised, merely by the caloric absorbed by the sub- 
stance of the glass; the portion which permeated the bulbs 
having no power to expand the air tlirougli which it was traus- 
nutted,. Now, if the portion of caloric which freely permeated 
tbe interior hemisphere of one of the bulbs, be prevented from 
passing freely through tlic exterior hemisphere, an increase of 
temperature would evidently be the result. The coating of 
lamp-black completely intercepted this portion, which was ren- 
dered sensible by the additional temperature which it communi- 
cated to the included air. 

I was anxious to vary this experiment, by employing very 
thin plates of glass as screens ; but to procure plates of sufficient 
thinness, and perfectly transparent, appeared at first a very dif- 
ficult problem. At length it occurred to me to try portions of 
a large sphere, instead of plane surfaces. I therefore caused 
some very large globes to be blown extremely thin, with por- 
tions of which, used as screens, 1 performed the following expe- 
riments. 

S. Place ^ plate of polished metal, having an aperture about 
an inch in diameter, at a small distance above the difierential 
thermometer, one of the bulbs of which being directly under the 
aperture. Bldicken one of the surfaces of the plate of glass, by 
passing it rapidly throii^^ the flame of a candle, and place it 
directly above the aperture in tbe metallic plate. Place the 
heated ball directly above the aperture, and observe how far the 
liquid in the stem descends before it becomes stationary. Re- 
move the coating of lamp-black by a dry brush or feather, and 
the fluid will instantly Ix^gin to descend, and actually sink se- 
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yeml degrees lower than formerly. The same takes place 
when the blackened side of the lamina of glass is turned towards 
the bulb of the thermometer. • ^ 

Let us now examine what would be the effect, lipon the sup^ 
position that caloric passes through glass in the same manner as 
through an opaque substance. Since a coating of lamp-black 
absorbs heat more copiously than a vitreous surface, the fluid 
in the stem ought to sink farthest when the blackened screen 
was used. Again, as heat radiates more copiously from a sur- 
face of lamp-black than from a vitreous surface, the thermome- 
ter ought to sink lower with the blackened side of the screen 
turned towards the bulb, tlian with the transparent one, which 
is directly contrary to the result of the experiment. Hence it 
follows, that a portion of caloric, which freely permeated the 
transparent lamina of glass, was retained by the coating gf lamp- 
black, and this portion increased, according as the temperature 
of the ball was raised. 

Lest any objection should be made^ these experiments, upon 
the ground that different surfaces were eUlffloyed, I had recoursi' 
to the following experiment, which puts the matter beyond thi* 
possibility of doubt. 

3. I coated one side of a thin, plate of glass with silver-leaf, 
and then applied another lamina of glass to the coated side, so 
that 1 had now an opaque screen with two vitreous surfaces. I 
placed this compound screen l)ctween the heated body and 
the bulb of the thermometer, and observed how far the fluid 
descended in the stem before it became stationary. 1 then re- 
moved the screen, and substituted two trailsparent plates of the 
same thickness, and observed that the liquid in the stem descend- 
ed several degrees low^er than formerly. 

It can be no objection to the accuracy of this experiment, that 
one of the screens was thicker than the other by the coating of 
silver-leaf; for the experiment succeeded even when three trans- 
parent plates were used, which makiBi a*much thicker screen, 
and a worse conductor, than the oth^^ 

1 have beeU.thus particular in establishing the fact, that in- 
visible caloric passes through very thin plates of glass, in the 
same manner as light does through thick transparent plates of 
the same substance, because the fact has been called in question 
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hf mime eminent philosophers in this country, and by others 
dented altogether. It is true, as has been proved by De Laroche, 
that when the glass is thicl^, and'^e temperature of the source 
of heat low, caloric will not pass through glass like li^t ; but 
Jbe conducted through it in the same manner as through a plate 
of metal. 

4. Having procured plates of glass of different degrees of 
thickness, I employed them as screens, as in the preceding ex- 
periments, and found, that those plates which stopped the whole 
current of heat when the temperature of the screen was low, al- 
lowed a portion of it to pass when the temperature of the body 
was sufficiently raised, though still invisible in the dark. 

5. We are now prepared to examine into the nature of that 
power by which heat is propelled from the surface of a heated 
body. . It is generally admitted, that the atoms of caloric are 
attracted by every other substance, wliile they mutually repel 
each other. If hot water be poured into a cold vessel, the 
sides of the vessel, having a greater attraction for caloric than 
the water has, will gradually conduct a portion of it to the ex- 
terior surface. When the first range of calorific atoms has 
reached the exterior sui'face of the vessel, those directly behind 
exerting their repulsive energy, will propel them with a velocity 
proportional to this power. Hence, if the temperature of the 
body be raised, the exterior film of caloric will consist of a pro- 
portionally greater number of calorific atoms, and consequently 
the quantity of radiant heat will also be proportionally increased. 
If the mutual repulsive energy of the calorific atoms, and the 
attraction between these atoms and those of the heated body, re- 
mained constant at every temperature, then would the quantity 
of radiant heat increase in geometrical progression, agreeably to 
the law suggested by Sir Isaac Newton. But this is by no means 
the case. For, by condensing caloric in a given- body, the mu- 
tual repulsive energy of the atoms is increased, while the attrac- 
tion of the body for caloric is diminished; — hence the flow of 
heat from the surface of a body will increase in a much higher 
ratio than the increase of temperature. This fact, deduced from 
the theory which we have shortly stated, was observed long ago 
by Dr Marline and Erxleben, and has beep ably investigated 
by Dulong and Petit. 
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6. The theory which we have embraced will enable us to ex- 
plain, in the most satisfactory manner, the striking difference 
between the quantities of caloric radiated from difierent surfaces. 
If all substances possessed thS same^attraction for caloric, then 
would the flow of heat from the surfaces of equal bodies, of the 
same temperature, be proportional to the number of calorific 
atoms ranged along tlie surface of each body. But idnce the 
attraction of different substances for .caloric varies with the na- 
ture and density of the body, it follows that the quantity of heat 
radiated from the surfaces of different bodies will not be simply 
as their capacities for caloric, or as the specific heat of those bo- 
dies. The attraction of any particular subsUmce for caloric will 
act as an antagonist-force to the idio-repulsive energy of the 
molecules of caloric, and, consequently, the greater this attrac- 
tion is, the less will be the heat which radiates from the surface 
of the body. From a comparison of various experiment^ which 
I have performed with regard to the attraction, capacity, and 
radiating powers of difierent substances, the following law seeme 
to obtain : “ That the quantity of radiant heat from the surface 
of a body, is directly as its capacity for caloric, and inversely as 
its attraction.*” Thus, the metals, having a powerful attraction 
for caloric, whilst their capacities for tliat fluid are small, allow 
only a small quantity of radiant heat to escape ; whilst glass, 
lamp-black, and paper, having a feeble attraction for caloric, 
with considerable capacities, allow caloric to radiate very copi- 
ously from their surfaces. 

7. If the condensation of caloric in a given body increase tlie 
idio-repulrive force of the molecules (as happens to every other 
clastic body), then will caloric, emanating from a body at an 
elevated temperature, move with a greater velocity than from 
the same body at a lower temperature. Let us examine how far 
this deduction agrees with experiment. The molecules of caloric, 
in passing through glass, must suffer a considerable resistance 
from the attraction of the glass. Now, w^heh the velocity is 
small, the resistance may be such as completely to stop the 
whole current of heat. If the velocit 3 ^ however, be increased, 
by raising the temperature of the body, then many of the atoms 
of caloric will overcome the resistance, and find their way dir^t- 
ly through the glass; whilst others, impinging against the solid 
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atoms of the glass, or at a disadvantageous place, will either be 
reflected or retained by the glass. The reason why caloric, mo- 
ving with a small velocity, passes through very thin glass, whilst 
it is completely stopped by a thicker plate, is hence perfectly 
obvious, the resistance in the one case being much greater than 
«i the other. 

This explanation receives additional support from the follow- 
ing curious fact, discovered by De liaroche, that, if invisible 
caloric pass througli several very thin plates of glass, a greater 
proportion of it is detained by the first plate than by the second, 
a greater proportion by the second than by the third, &c. 
According to the theory which we have adopted, it is obvious 
that some of the molecules of caloric will be thrown off* in more 
advantageous circumstances than others. Some of them will be 
thrown off by an oblique impulse, whilst others will be darted 
forward by those acting directly behind them. Resides, some 
win have their velocities diminished by others crossing their 
paths, while others will have their vcloc^ities increased by favour- 
able collisions. Hence it is probable, that the atoms of caloric, 
emanating from the same source, do not all move with the same 
velocity. If this be the case, then it is obvious that all the 
atoms moving with a comparatively small velocity, will be de- 
tained by the first plate, and only those allowed to pass which 
move with a velocity sufficient to overcome the resistance. Now, 
all those which escape the grasp of the first plate, will have a 
velocity sufficient to permeate the second, and consequently a 
much smaller proportion will be detained by it. 

8. If there be any truth in the above theory, then it is ob- 
vious that radiant h^t moves with every possible velocity, till it 
verge into that of light. Having arrived at such a velocity, it 
will then pass , through the various humours of the eye, and pro- 
duce an impression upon the retina. Hence it is probable that 
light is merely caloric moving with an increased velocity. 


(To he continued. ) 



( 287 ) 


Aht. YS.-'^Rcmarlcs iUuMrative of the Inftmice of Society on 
the Distribution of British Animals. By the Rev. Jqhk 
Fleming, D. D. F. R. S. M.«W. S. &c. 

It is customary with antiquaries in general, to delight to 
dwell on scenes which exhibit to their imagination the memo- 
rials of events nearly Ibrgrttlcn, or the transactions or customs ot 
distant agi‘s. Fvents of a more recent kind, or transactions 
wliich may be considered only in progress, do not arrest their 
attention, or at least fail to excite in their minds that deep inte- 
rest which remoter subjects readily awaken. The public like- 
wise feel and act much in the same manner. There is an im- 
p«»rtancc attached to remote events, depending solely on their 
antiquity ; while there is a vulgarity inseparable from recent 
events, founded on the su])position of their being well known. 

Geologists have long acted, and we fear still act, in a similar 
manner to antiquaries. The study of the characters of the older 
strata (their position, structure, and ingredients), has been pur- 
sued with greater ardour than any resetirches which have been 
entered upon with the view of illustrating the connections of the 
newer deposits. Coal, sandstone and limestone, have been 
examined with zeal, while few have bestowed their attention on 
peat, sand, or marl. Similar practices have prevailed with re- 
gard to organic remains. Many have speculated concerning 
the structure and habits of those relics which occur in the solid 
strata, who have not deemed the study of the laws which regu- 
late the living races an object of much consequence. 

Wc are not disposed to refer these well known habits of the 
antiquary and the geologist to any natural preference of the oli- 
scure to the distinct,— of subjects, the nature of v^hicfi may be 
illustrated with certaint}’^, to those, the relations of which, cir- 
cumstances have rendered us incapable of determining. We 
are aware that antiquarian and geolo^cal spccufations are usual- 
ly engaged in from motives of amusement^ and, when conduct- 
ed in the usual manner, seldom fail to gratify their votaries. 
Were they to cemmence their investigations, with a knowledge 
of recent events, and proceed by degrees to those of remoter 
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times, their concluaons would assume a mcn*e imposing charac- 
ter, but the accompanying labour would be greatly increased. 
In speculating on the affinities of recent events, the understand- 
ing is ever occupied ^ith facts ; and the imagination, thus in 
trammels, dare not indulge in its licentious wanderings. But 
Xi^hen remote events are the subjects of our contemplation, fancy 
becomes a valuable assistant, by reuniting disjointed 4inks, sup- 
plying that which is wanting, and en 0 .bling the mind to arrive 
at conclusions, which, without the labour of investigation, had 
probably been long anticipated. 

In Britain, there arc many individuals, possessed of much 
zeal and sagacity, who have long been directing their attention 
to those organic remains which occur in the different regularly 
stratified rocks, and many important facts in their history have 
been satisfactorily established. More recently, public attention 
has been excited, in a remarkable degree, by the accounts which 
have been communicated of those singular remains of quadru- 
peds and birds found in many limestone caves, and loose depo- 
sitions, which have been termed diluvial by several English mi- 
neralogists. These quadrupeds arc supposed to have been de- 
stroyed by the last grand catastrophe that our planet has expe- 
rienced, and which, in the opinion of many, is identical with 
the deluge of Noah. At this point, the researches of the geo^ 
logist have terminated ; and the truly interesting interval suc- 
ceeding that penod, and extending to the present time, has been 
neglected as too recent for inquiry or speculation. To us, how- 
ever, it appears under a difierent aspect ; and we trust that the 
observations which follow, will, to a certain extent, justify the 
propriety of our views, and even excite others, who are placed 
in more favourable circumstances, to contribute to the illustra- 
tion of a subject, calculated to throw much light on the more 
ancient revolutions of our globe. 

Man, whether we view him as a savage or a citizen, is in- 
duced, by various motives, to carry on a destructive warfare 
against many animals, "which he finds to be his fellow residents on 
the globe. If we consider him as supporting his savage charac- 
ter, we witness the chase of the graminivormie animals, entered 
upon as a measure of necessity to supply the cravings of his 
peAte. He observes their habits, their haunts, and their migra- 
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tions, — tiie hours at which they feed, the periods of 4heir re- 
pose, and the season of the y^r at which they bring fortli their 
young. Guided by his experience, he commences his attack 
with such effect, that the resotirces of the'^antagonist are gene- 
rally insufficient to provide a defence, or secure a* retreat. But 
he has other wants to provide for .besides those connected wit|i 
his supply of food. The skins of animals, with but little pre- 
paration, afford him com^rtable dothing^ a covering to his tent, 
or a water-proof casement for liis boat ; while their fat supplies 
fuel for Ills lamp, or an ointment for his skin. 

The savage does not, however, confine himself in his hunting 
parties to the graminivorous animals. The carnivorous kinds are 
eciually the objects of his anxious pursuit. Many of tliesc dare to 
wage war w'ilh himself, — to dispute a track through the forest, 
or mountain gorge, or fearlessly and successfully rush into per- 
sonal combat. The extermination of such opponents is pursued 
as a measure of sqfcUj. But the animals that thus readily make 
their prey of the savage himself, in company with many olliera, 
less powerful, pursue the graminivorous kinds, divide the prize 
with him, or bear it a>vay. The savage thus carries on a war 
against the graminivorous animals, chiefly to procure food 
and raiment ; w hile he no less zealously endeavours to destroy 
the carnivorous kiiitls, as endangering his ])er3onaI safely, or in- 
terfering with the objects of his pursuit. 

When man emerges from his rudest, or merely hunting state, 
to the pastoral condition of society, his attacks on the gramini- 
vorous animals arc not less keenly or successfully conducted ; 
while those which he has reclaimed by his sagacity, require a 
great share of his attention. These havd tlieir natural provi- 
sions against danger greatly reduced by domestication ; and 
consequently require for their safety the protection,of their own- 
ers. To secure this safety, man is led to carry on a mure vi- 
gorous war against all those carnivorous kinds wliich he former- 
ly persecuted, and perhaps others which he now finds disturb 
or kill the young of his herds. If he rises' from the pastoral to 
the agric^dtural state of society, he finds tliat the enemies of his 
fields are equally numerou^s with those of his flocks ; that the esa- 
talogue of his foes has become greatly extended ; and that he 

▼ot. XI, xo. 92, OCT. 1824. 
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must assume the character^ not merely oS the master, but the ty- 
rant of the soil. 

The war which man thus carries on against the lower ani- 
mals, is influenced, in a r^marka&le degree, by the progress of 
society. The wants of man increase in kind and variety with 
•his advances in civilisation, and his means of supplying them 
become proportionally numerous. The war carried on by rude 
tribes is limited in its objects, and un^^ertain in its^ results. But 
with the progress of experience and improvement, the objects of 
the chace cease to be limited, while the methods of capture, and 
engines of death, become more numerous, complicated, and ef- 
fectual. The war is likewise influenced by circumstances of a 
local nature. In the warmer regions of the earth, the physical 
obstacles against which animals have to contend, are not so nu- 
merous as in the temperate and colder regions. There, too, 
man is^'not so intelligent or energetic. But in the higher lati- 
tudes, the changes of the season exercise a more powerful influ- 
ence, and, at intervals, place animals within the reach of capture, 
which at other times are in comparative safety. Here, too, 
man, having a more scanty supply yielded him by the vegetable 
kingdom, is compelled to be more active in the chace, and the 
climate in which he resides fits him, in a peculiar manner, for 
hardy enterprize. 

In attending to the checks imposed on the increase of many 
of the lower animals, we must view them, not merely as the ob- 
jects of the continued persecution of the human race, but as 
equally exposed with man himself, to experience the depopula- 
ting influence of various physical changes, — the volcanic erup- 
tion or earthquake, — ^floods, — droughts, — frosts or snows,— 
and epizootics. Severity of season and contagious disease, may 
account indeed for the accumulation at one spot of more indivi- 
duals of a species, or of difierent species, than the quantity of 
food produced by the district could be supposed capable of main- 
taining. 

If we consider the dispersion of the human race over the 
earth's surface, (for to what spot has man failed to find his 
way ?), and the unremitting persecution which they have car- 
ried on against the lower animals, during the long term of near* 
]y 6000 years, varying their destructive weapons with the pro- 
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grei^s of improvements^ and extending their ravages with the in* 
crease of their wants, we shall arrive at the conclusion that man 
must have altered greatly the geographical range of many sjx^cics, 
and may even have siicceedea in effecting tlie total destruction of 
a few. But we are not left to conjecture on this interesting subject. 
Though the preceding observations have been considered neces- 
sary to remove prejudice, and prepare the mind for examining 
the proofs which arc about to be offered, they are only to be 
viewed as establishing the probabilities of the question. Nume- 
rous facts seem to offer themselves in illustration of the subject. 
Those connected with biros shall be first attended to. 

The improvements which have taken place in agriculture, 
within the recollection of the oldest inhabitants of the country, 
and the extended use of fire-arms, have produced.such remark- 
able changes on the haunts, the shelter, and the means of sub- 
sistence of many birds, as to banish from extensive disflricts se- 
veral species which were formerly abundant. Eagles, Ravehs, 
and Bustards, have entirely disappeared from the more culti- 
vated districts. The haunts of the Mallard, the Snipe, the 
Redshank, and the Bittern, have been drained, equally with 
the summer dwellings of the Lapwing and the Curlicu. But 
there yet remain districts to which these species can resort, and 
continue to maintain their claim to be regarded as British sub- 
jects, though the limits of their residence have been greatly re- 
duced. Others, however, have shared a different fate. 

The Capercailzie or Wood prousc, formerly a native of 
the pine forests of Ireland and Scotland, has been destroyed 
within the last fifty years. It still, however, maintains its sta- 
tion in the more extensive woods of Northern Europe and Asia. 
Those which survive in the Norwegian forests, are likely soon 
to share the same fate as the ancient inhabitants of our own 
woods, as numbers now find their way, during the winter sea- 
son, to the shops of the London poulterers Attempts, it is un- 
derstood, have been recently made to,restock our pine forests in 
the north with this noble bird from th^ir continental.haunts. 


« 

* Some hundreds of these birds are annuaUy sold in the market of Christiania 
in Norway.-— Edit. 


T 8 




ggS Dr Fleming on (he Injh^nce (^So(A€ly on the 

The Egret, which docs not at present occur but as an occa- 
sional visitant, appears to have been plentiful about the middle 
of the 15th century. A thousand individuals are stated to have 
been used at the celebrated .feast oY Archbishop Nevilfs in the 
reign of Edward the Fourth 

The Crane, now equally rare with the Egret, appears, even 
so late as the days of Willoughby, to have occurred in abun- 
dance. In his “ OniHholcygiat^ he says : “ smpissime ad nos 
commeant, suntque in palustribus agri Lincolniensis et Canta- 
brigiensis, aestivo tempore magni corum greges,’’ p. 200. Ray, 
when repeating the same observation, states their visits, (pro- 
bably with greater propriety) to have been hyberno tempore,” 
Syn. Av. p. 95. Tliat they were equally common in Scotland 
a century previous to the observations of Willoughby, appears 
evident from the following passage of Lesley, “ Dc Ongine^ 
Morihiee ct Rebus gestis Scotortim^ Rome, 1678, p. 25. “ Cm- 
terura quia nihil cst ex onini parte beatum, quod una parte no- 
bis redundal, alia cst diminutum ; nam ciconioe, fasiani, tur- 
turcs, turdi, philoraela*, apud alias nntiones fre(|ucntes, vix 
apud nos inveniuntur : grucs phtrlnu^ sicut et ardem : olorcs 
autem, quorum apud Anglos magnusest ])roventus pauciorcs.” 

Though these birds are now expelled from Britain, they still 
continue on the Continent of Europe and Asia, to maintain 
their existence, favoured by the great cxUmt of waste grr)und, 
and the comparatively slow^ progress of improvement in society. 

It may now be asked, If these birds have so' very recently 
suffered expulsion from the British Isles, liow many more spe- 
cies must have been extirpated since the Celt first took posses- 
sion of the country, or even since the Roman armies were with- 
drawn? But on this subject wc presume not to speculate, as 
we have neither documents left us in history, nor memorials in 
nature. 

The influence of the progress of society on the species of 
British Quadrupeds will appear to have been equally extensive. 

• There are some circumstances connected with the known habits of the birds 
stated to have been served up at (his feast, calculated to shajee our confidence in 
the truth of its history, or at least in the accuracy of its historian. Woodcocks and 
cranes, as well as ruffs and quaills, appear in equal abundance, though the fbrmer 
visit the country only in the winter, the latter in the summer. 
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As furnisiiing articles of subsistence or luxury for the 
table, the efforts of the chace have been long directed against 
the three species of deer^ fwith which the country former- 
ly abounded. In the days of ^Lesley, the pursuit of the 
stag, fallow-deer, and roc cervum, dainam aut capream”), by 
means of blood-hounds and greyhounds, constituted the no- 
blest sport. And when he informs us, that from 600 to 1000 
were sometimes slain at a hunting-match, we cease to be sur- 
prised at the diminution of the breed. Were it not for pre- 
served I’orests, indeed, the native races would soon be extin- 
guished. 

The pursuit of several of our native animals, for the sake of 
their fur^ has long been a favourite object with the hunter, and 
the articles of export which it has furnished have been deemed 
worthy of legislative enactments. The Otter, the Martin, and 
the Polecat, have in consequence been reduced within narrow 
bounds. 

Noxious quadrupeds, or such as are injurious' to the poultry- 
yard, or the fold, as the Wild-Cat and Fox, have in like manner, 
in recent times, been greatly reduced in numbers. About the 
middle of last century, several fox-hunters, (by trade), were 
to be met with, each keeping a small pack of w’ell-trained hounds, 
frequenting, periodically, different districts of the country, so- 
journing for a few days at the house of a farmer, where having 
destroyed the vermin of the neighbourhood, and received a small 
rccompenee in money, they de|ftirted to another quarter, where 
their services were needed and expected. But the hireling fox- 
hunter is not now a trade which the state of ^hc country requires*. 
His employment has passed into the hands of gentlemen, and 
ceasing to be viewed as mean or vulgar, is entered upon with 
2cal, as an agreeable and athletic exercise. But, in some jilaccs, 
the objects of the sjiort have become so scarce, that it is neces- 
sary to import the victims from the yet half-reclaimed districts. 

Badgers appear, likewise, at a foTrincr .period, to have been 
more numerous than at present, fl'here are several places, 
the appellations of which have the prefix Brock or Badger, at- 
^ • 

* Fox-hunters are still employed in Morven, Isle of Skye, and other Highland 
districtSt^EDiT. 
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testing in the Gothic name the prevalence of these animals, and 
the Scandinavian power by which it was imposed. 

The preceding quadrupeds have^been merely reduced in nunN 
bers, and expelled from cerUiin districts ; others, however, have 
proved too feeble to support the war carried on against thera^ 
and do not at present exist in a wild state in the country. So 
early as the period of the Roman Invasion, the Britons appear 
to have paid great attention to the Horse^ as a useful engine of 
war, as is attested by Csesar, in the description he gives of their 
cavalry, (C^s. Com, lib. iv. 33.) The excellence of the breed, 
even in the reign of Athelstan, may be inferred, from his pro- 
hibitory statute, preventing their exportation. At what period 
the wild breed became extinct, we have not the means of deter- 
mining. If we urc to credit Hector Boece^ troops ^^equorum indo- 
mitoruni” frequented Invcniess-shirc so late as the end of the 
IStli century. 

Of the ancient indigenous Ojccn of this country, two different 
breeds appear tb have existed. The ‘‘ vacc€e non cicures^ of 
Lesley, (p. 10.) which frequented the mountainous regions of 
Argyle and Ross, were probably the parent stock of the present 
breeds of cattle, which yet preserve a considerable uniformity 
of character, in the more remote districts of the country. The 

boves sylvestrcs^ of tlie same author, remarkable for their 
white colour, witli tlie muzzle and ears black, were, even in the 
days of Sir Robert Sibbald, {Scot. IlL p. 7.) to be met with in 
many of the mountainous regions of Scotland. The remains, 
indeed, of this breed are yet preserved in the parks of a few of 
our nobility. Our ai^cicnt historians give to the last varieties 
manesy confounding them probably with the aurochs of Ger- 
many (Bos Unis), a species, the claims of which to a place even 
in our extinct Tauna is doubtful. 

The Wild Jioar^ once a native, abounded in the reign of 
Henry the Second, in the great forest then existing to the north 
of London, according to 'the testimony of Fitzsiephen. In 
Scotland, the parish and family of Swinton owe their name to 
this animal, the former celebrated for harbouring, the latter for 
destroying them. The period of their extirpation is unknown. 

The fur of the Beaver has ever been highly prized, and 
eagerly sought after. At the close of the 9th century, this 
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Hmmal had become scarce, and, by the ISth century, was only 
to be met with, according to Giraldus de Barri, in one river m 
Wales, and another in Scotlajid. If we may credit Boece, they 
were found in plenty, even so late stS the 15th century. It was 
termed Llosdlydan by the Welch, in the 9th century, and, in 
the Highlands of Scotland its Erse name, Losleathan, still holds 
a place in the vocabulary of the GaeL 

Among the noxious ammals which have been extirpated by 
the efforts of the hunter, we may enumerate the Wolf and the 
Bear. The Wolf continued in Ireland to maintain its ground, 
so late as the beginning of the 18th century (1710), though it 
had been extirpated in Scotland thirty years before, and in 
England at a much earlier period. The Bear^ which in Wales 
was regarded as a beast of the chace, equal to th& hare or tlie 
boar {Ray. Syn. Quad. p. 214.), only perished, as a native of 
Scotland, in the year 1057. 

To this extensive catalogue we might have added another^— • 
the Antdope, the remains of which, along with the bones of 
deer, boars, and beavers, were found in a peat-bog at Newbuiy, 
Berkshire, — Phil. Tran. 1757, p. 112. But there is no accom*- 
panying description, indicating to which of the two European 
species (A. Rupicapra or Saiga) it belonged. 

From the preceding statements, we seem warranted to con- 
clude, that the progress of society is exerting, and has exerted a 
powerful influence on'the geographical distribution of British ani- 
mals. A few species, which formerly roamed through the woods, 
in freedom, have been reclaimed from a savage state, as the horsey 
the ox^ and the boar. Others have been so persecuted by the 
sportsman, or disturbed by the farmer, that they have been 
compelled to retire to the more uncultivated and inaccessible 
districts, as a temporary asylum from their foes, ^hile a third 
class, furnished with fewer resources, and exposed to a severe 
persecution, have perished from off the land. • 

The same effects appear to result from jdie progress of socie- 
ty throughout Europe, and, we may add, throughout the whole 
earth. The animals, which in this 6ountry have been driven to 
a corner, are, on the Cont!inent, experiencing similar encroach- 
ments on their haunts. The animals which society, in this 
country, has succeeded in extirpating, have, in like manner, been 
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banished from many districts on the Continents, and are daily 
becoming scarcer in those places where they yet maintain them- 
selves. r 

These changes have all taken place in the course of the last six 
Gt eight centuries. In the ages which have preceded, the same 
causes must have been in more or less active operation, and the 
chasms produced in our Fauna, in consequence, may have been 
much more extensive, than, without due consideration, we are 
disposed to admit. But on this subject, the documents of his- 
tory arc unavailing, and the voice of tradition is silent. Nor 
need this excite our astonishment. The objects now interesting 
to us, from their scarcity, must have been uninteresting to the 
early inhabitants of this country, from an ojiposite cause. And 
the changes which we are so eager to investigate, would, from 
their being gradual, fail to arrest the attention of savage tribes. 
Fortunate!}’', however, the silence of history, tliough sufficiently 
annoying, need not prevent us from conducting our researches 
into the changes of remoter times. Memorials remain, as une- 
quivocal as those of history, attesting the revolutions which 
certain species of animals have experienced, once the cotempora- 
ries of man, and the lower animals still his companions on the 
earth. 

In our Peat-BogSy we find the remains of those ancient fo- 
rests, w’itli w^hich the country was clotlied, even to a compara- 
tively recent period, and in the marl beds which occur below, 
are preserved tlie memorials of those various animals to which 
these woods afforded shelter and nourishment. In tliesc marl 
beds, the recent formation of which is not disputed by any class 
of geologists, are occasionally found the bones of the horse, ox, 
deer, boar, an^l beaver, in company with the shells of those mo- 
luscous animals which are yet to be met with in almost every 
pool. Among these remains, some of the bones seem to have 
belonged to larger individuals than arc to be met with among 
those varieties of the species which are known at present. This 
remark is particularly ap|fli^ble to the skulls of the ox, and the 
horns of the stag, which frequently occur. 

Were these skeletons, the only memorials of the former inha- 
bitants of the country, they would add nothing to the documents 
furnished by history. Their accompaniments, however, arc of the 
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most interesting kind. If ever other quadrupeds existed, and wew 
extirpated by the chase, we may exjiect to find their relics in 
those very beds which have preserved to us the remains of such 
as history intimates to have been once indigenous. *This circum- 
stance would constitute the connecting link between the known 
and the unknown, — the fabulous and heroic ages — the transi- 
tion from tlie flint-point;^*d javelin and stone-hatchet, to the 
sword, the spear, and the musket. 

In the marl bogs of Ireland and England, as well as of several 
places on the Continent of Europe, the remains of a species of Elk 
are found occasionally. This species is not known at present, 
in any country, in a recent state. It resembles somewhat the 
American elk, but seems possessed of characters intimating a 
specific difference 

A s])ccimen of the horn of the fossil Rhinoceros^ found 
of the marl pits at the loch of Forfar, (Worn. Mem. vol. jv. 
p. 582.) exists at present in the Edinburgh Museum ; and we 
have been informed by Professor Jameson, that two other ex- 
amples have occurred in Blair-Drummond moss, on the banks 
of the Forth. Is is to be hoped that the skulls will yet be pro- 
cured. 

A Ilijipopotamus is likewise recorded by Lee, in his Natural 
History of Lancashire, as having been found under a peat-bog 
in that county. 

These animals, formerly inhabitants of this country, have 
their remains preserved, not only in peat -bogs and marl beds, 
(deposits w hich, from the commencement of their formation to 
the present time, liave experienced no r&markable geological 
change, and indicate the absence of any physical revolution 
which could occasion the death of the individuals now rej)re- 
sented by these bones), but likewise in the silt of our great ri- 
vers. In the valley of the Thames, for example, they occur 
in the regular stratified clay, sand, gravel, and peat. In Mr 
Trimmer’s account of these remains, as thby occur at Brentford, 
he enumerates the following animals, Trans. 1813, p.l33.) : 

f 

t ~ 1 ^ 

• A nearly complete and splendid specimen of the skeleton of this species is 
preserved in the College Museum of Edinburgh, of which a dguie and description 
will be given in our next Number.— Edit. 
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hippopotamus in great plenty ; two kinds of deer ; two kinds of 
elqfdiants ; the ox ; together with land and fresh*water shells. 

In the loose strata of sand, gravel, and clay, the remains of 
quadrupeds, such as have already been mentioned, occur in 
abundance. The Irish elk has been found in such circumstan- 
ces at Walton, in Essex. In many districts of England, the re- 
mains of the mammoth, rhinoceros, horse, ox, deer, hippopo- 
tamus, and hyaena have been detected. In Scotland, two ex- 
amples of the elephant have occurred ; the first was found at 
Grcenhill sandstone quarry, near the Water of C!armel,in the pa- 
rish of Kilmaurs, Ayrshire, in January 1817. Two tusks and 
some small bones were found ITJ feet below the surface, imbed- 
cd in clay *. The substance of the bed, at a distance from the 
remains, was* of a light brown colour, but in its immediate neigh- 
bourhopd it was of a dark brown colour, and emitted a most 
offensive smell, {^Mem. Wem. Soc, vol. iv. p. 64.). It has been 
stated, that several marine shells were found along with these 
relics, in the dark coloured earth ; but the names of the species 
have not been mentioned, nor any specimens produced to justify 
the assertion. I’he second instance occurred to the workmen 
in digging the Union Canal. At the west park of the estate of 
Cliftoiiliall, in the county of Edinburgh, on the 18th of July 
1820, a large tusk was found in a thick bed of clay, 15 or 20 
feet below the surface, (/&. p. 60.) In the .same kind of clay or 
till^ as it is provincially called, and at no great distance, viz. on 
the estate of Bonnington, Edinburghshire, the workmen, in ex- 
cavating the canal, found a copper battle-axe, {Edin. PhU. 
Joum. vol. vi. p. 357.) It was imbedded four feet deep in the 
bed of clay, which was covered with seven feet of sand and nine 
of moss -[•. 

The strata in which these relics have occurred, are termed 
by Mr Bald Old alluvial cover,” and by many English mi- 
neralogist Diluvium,” in the belief that it was formed at the 
universal deluge. The proofs, however, of the propriety of 
the latter tdrm, and of tlfe^ hypothesis with which it is connect- 


* A portion of one of the tusks is preserved in the Edinburgh Museum ; the 
other is in the possession nf the Earl of Eglinton.— Edit. 

t We question the accuracy of the statement referred to in the text.— Edit. 
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ed, have ever appeared to me extremely faulty. The partial 
occurrence of these strata, their limited extent, great difference 
of character in neighbouring diftricts, the presence of the remains 
of terrestrial animals, and the absedbe of marine 'exuvias, de^ 
inonstrate that a universal'^ flood, possessing the velocity 
which some have assigned to it, had no share in this formation. 
The phenomena which tliey exhibit, indicate a cause, partial 
sudden, and transient, like* the bursting of a lake. It is true, 
that many mineralogists assign to the waters of Noah'^s flood, a 
progressive motion in one direction (differing in character from 
tides), sufficient to tear in pieces beds of granite, excavate deep 
valleys, and deposite the spoils of the rocks of Labrador or Nor- 
way on the plains of England. They, however, admit, that it 
so far respected British productions, as neither to *l)ave floatetl 
into the Atlantic the quadrupeds which it drowned, npr the 
boulders of chalk which it produced, but permitted them to rp- 
main in the neighbourhood of the place of their birth. The di* 
rection of this impetuous cun’ent, so widely different in charac* 
ter from that wliich Moses assigns to the flood, is imagined by 
some to have been from the north, or, by others, from the 
west, or from the south, just as their preconceived notions dic- 
tated, and in the absence of all respect for the valuable Lin- 
nean rule, The genus should furnish the character, not the 
character the genus 

The relics of the animals which we have now been consider- 
ing, are not confined to beds of marl or clay, but occur in fis- 
sures and caves in rocks. In the celebrated Cave of Kirkdale 
in \ orkshire, the bones of a species of hy<ena, of tiger, bear, 
wolf, fox, weasel, elephant, rhinoceros, hippopotamus, and 
horse, two species of oxen, three species of deer, a species 
of hare, rabbit, water-rat, mouse, raven, pigeon, lark, duck, 
and snipe, have been identified. These relics were im- 
bedded in soft mud, and covered with calcarehus stalagmites. 
The occurrence of the bones of hycenas in great profusion in 
this cave, tlieir excrement, the marks^ their teeth 6n the other 

• It has been said that Werner advocated the geoloe^ical dUnvian hypoa€$u. 
This we know was not the case. On the contrary, bis opinion was nearly the 
same as that stated in the test by Dr Fleming. With equal accuracy It has been 
said that Mohs was of the same opinion.— Edit. 
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bones, left in small angular fragments, have led Professor Buck- 
land, in his interesting work, ‘‘ Reliqma Diluviamef to con- 
clude, that the cave had long been occupied as a den by this 
animal, which had carried 'into it the remains of its prey. The 
valuable notices which Dr Knox gives {Wenu Mem, vol. iv. 
p. 385.) of the habits of the Cape hymna, in which he states, 
that that species never carries oft* the bones or carcases it preys 
on, into dens, have been supposed to^o hostile to the conclusion 
to which we have referred. The objection would be /ormi- 
dable, if it applied to the individuals (fl a species^ but is with- 
out force in reference to the species (fl a genus. Our know- 
ledge of the habits of the hare Avould not qualify us for specu- 
lating safely concerning those of tlie rabbit, and the same re- 
mark applies to the raven and rook,— the swallow and sand- 
martin. Each species possesses peculiar habits, and is influen- 
ced in its physical distribution by peculiar laws. The Kirkdale 
hysena is a different species from those of Africa, and is now ex- 
tinct. It may have had dift*erent habits ; its physical distribu- 
tion has been diff*erent. The dispersion of its remains through- 
out Europe, proves the latter ; the appearances of tlie Kirkdale 
Cave, intimate the former 

In the Cave of Hutton, in the Mendip Hills, connected with 
an open fissure, the remains of the elephant, horse, oxen, two 
species of deer, skeleton of a fox nearly con)plctc, large bear. 


* Mr Goldfiiss, in an article on the fossil Hon and tiger, adduces a remarkable 
passage of a German poem of the thirteenth century, entitled Neibelungen^ in 
which a great hunt is desioibed, where, and independently of the eUc^ the hisony 
the uruBy the stagy the hoar, the hoar, mention is made of a lion, and of two ani- 
mals. of which the one is named sckeicky and the other the halhwoff, a term which 
aignifics half-wolf. The schclch occurring in the same strophe with the elk, the 
bison, the urus, and the stag, all of them large ruminating animals, M. Goldfuss 
supposes the poet had in view the great elk ( Cerrus gigantcus J, which he thinks 
might also have been the animal of the llercynian Forest indicated by Caesar 
(Bell. Gall. lib. vi. c. xxvi.) under the name of bully with the figure of a stagy of 
which the male and female carried on the forehead a single horny divided into branches 
like a hand. With regard to halbwolfy this naturalist is of opinion that the 
hyaena is meant by it, not that he believes that at the time of ^he Niebelungen these 
animals stiil existed in Germany, but he supposes that the poet had icarnt Its for- 
' mer existence from tradition. This* statement we consider to he interesting as 
tending to support the view given by Dr Fleming in his able memoir«-»EoiT. 
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and hog, have been discovered* In the caves at Plymouth, the 
skeleton and hones of all the animals already mentioned, have 
occurred, aiiU in such circumstances as to indicate that they had 
been washed out of an open fiasure by some land*flood, and de** 
p)sited in confusion in the neighbouring caverns. 

Professor Auckland, in his s]jeculations concerning the anti- 
quity of those bones found in fissures, and caverns connected 
with them, conceives them to have been drifted into their pre- 
sent position by the waters of Noah‘’s flood ; that the mud by 
which they are surrounded was a deposite from these waters; 
and that the stalagmite, covering the whole, is post-diluvian or 
recent. Sevei'al obvious circumstances render such an opinion 
untenable, among which one may be noticed, which occurred to 
the author himself. In the cave of Wokely Hole near Wells, 
at the south-west base of the Mendip Hills, bones*and teeth of 
human subjects have been found, together with a fragment of a 
sepulchral urn. The mud was here present, as well as tjie 
stalagmite, but the mud is declared to be evidently fluviatilc 
and not diluvian,” and the bones are very old", but not ante- 
diluvian.” It appears that a subterranean river runs through 
the cave, which may have deposited the mud during its highest 
floods. Hut why may not the mud in the Kirkdale Cave have 
been deposited by a similar agent According to the state- 
ments of the Rev. Geo. Young (IKm*, Mem, iv. p. 264.), it 
is not a mere fissure in the rock, as is evident from the want of 
correspondence between the opposite sides, and Irom the exis- 
tence of a number of rounded hollows or depressions, appearing 
in the sides, tlie floor, and even tlie roof ; resembling such wa- 
ter-worn hollows as we see in rocks, in the beds of rivers, or on 
the shores of the ocean.” 

In a cave, likewise, in the Mendip Hills, at Compton Risbop, 
(Reliquia Diluvianre^ p. 166.), numerous bones of foxes were 
found, and fifteen skulls extracted. In an open fissure at Dun- 
combe Park, (76. p. 54.), the bones of dogs, sheep, deer, goats, 
and hogs have likewise been found lodged; 

In addition to these facts, it may padded, tliat in the fissure 
of the gypsum., at Koctritz, in Gcraiany, described by Baron 
Schlotheim, a translation of whose paper on the subject lias ap-, 
peared in the Annals Philosophy^ vol. xxi. p. 17-, the rcnuuni 
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of ma»i^ and several recent European quadrupeds, and even the 
domestic cock, occur along with the remains of the extinct rhi- 
noceros, hyiena, tiger, &c. In Winter’s gypsum quarry, hu- 
man bones were discovered, at the depth of ^6 feet from the sur- 
face, lying 8 feet below tlie bones of the rhinoceros, there also 
^deposited 


In the preceding statements, wc witness British animals, in 
reference to the changes to which they arc subject, capable of 
being arranged into three classes, — the first including those spe- 
cies, the individuals of which arc daily becoming scarcer, in con- 
sequence of the agency of man, — the second, those which man 
has succeeded in extirpating, but which still find an asylum in 
the more thinly peopled or less cultivated districts of Euro{)e, — 
while the third embraces those, which, though once natives of 
Britain and Europe, have ceased to exist in a living state on the 
earth. As connected with Britain, w^e may enumerate in the 
last class the elephant, rhinoceros, hippopotamus, hyaena, cave- 
bear, tyger, and elk. To what cause, then, arc we to assign 
the extinction of these animals : To the extirpating effects of 
civilization, or to physical revolutions, over which man had no 
controul P 

In order to solve this important problem, it is necessary to 
keep steadily in view the following conditions, which have been 
determined ; 

1. The remains of these ^^xtinct animals occur in company 
with those which have been destroyed or extirpated by human 
agency, and with such as still survive, and seem suited to the 
climate. Thus, the bones of the extinct elephant, rhinoceros, 
and cave-bear, occur along with those of the common bear, the 
wolf, the fox, and the horse. 

S. The remains of these extinct animals are not found in any 
situation, such as caves, fissures, gravel and clay-beds, peat or 


* The human bones found aVjiKdstritz, according to later accounts, are said to 
occur, not in the regular alluvial Sleposite containing remains of elephants, &c., 
but in an irregular and accidental deposite of a romparatiTely modern date. This 
*being the case, we do not yet possess any authentic instance of human remains oc- 
cuirlng in those beds that contain bones of elephants, rhinoceroses, &c.— Edit. 
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marl, in which the relics of existing animals may not be placed, 
and have not been found. 

3. The remains of extinct animals occur in situations, indU 
eating the action of causes at the period of their burial, not now 
frequently in operation, as in thick beds of clay or gravel ; and 
they likewise are found under circumstances, which prove, that 
no remarkable physical change was taking place at the time, 
nor has taken place at qpy subsequent period — as in beds of 
peat and marh The same remark is equally applicable to the 
remains of recent and extirpated animals. 

4. The extinct species have had a geographical distribution 
in Europe, similar to the recent and extirpated kinds with which 
their remains are intermingled. In considering the geographi- 
cal distribution of animals preparatory to the investigation of 
their physical distribution, we should ever bear in mind the 
great changes man may have occasioned in the former. This 
will induce us to attach suitable importance to their fossil relics, 
as the indication of the extent of their former dispersion. But, 
when we find a greal difference prevailing in physical distribu- 
tion, between two animals referred to the same species, as the 
Siberian rhinoceros, and the recent African one, tlic skull of 
which was brought home by Mr Campbell, we should not infer 
identity but from close and extensive resemblances of structure. 

5. The remains of these extinct animals occur only in the su- 
perficial strata, and in fresh-w^ater gravel or clay, and may be 
viewed as connected with the last or modern epoch of the 
earth’s history. 

6. Man was an inhabitant of this country at the time these 
animals, now extinct, flourished, his bones and his instruments 
having been found in similar situations with their remains. 

The natural history of these remains of extinct animals, de- 
monstrate that opinion to be erroneous, which considers the de- 
luge as having drowned these animals, while it formed the beds 
of gravel, clay and loam, in which they are now imbedded. If 
it drowned the hippopotamus, ho\^^id the ox and the horse 
escape ? Why this part^l selection of its victims among the 
ancient inhabitants of the country ? Professor Buckland, who 
has defended the opinion which ascribes the extinction of these 
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animals to the deluge, classifies 4he alluvial strata into such as 
are diluvian and such as are post-diluvian. But these organic 
remains occur, not only in the so-called diluvian clay, but in 
the acknowledged post-diluvian ^larl ; and this flood, instead 
of consigning indiscriminately to a watery grave, all the qua- 
drupeds of Britain, selected as the objects of its destruction, 
only huch as in all ages must have been most eagerly sought 
after by the huntsman, and such as his efforts would, long be- 
fore this period, have annihilated. 

The whole circumstances of the case lead apparently to the 
conclusion, that the weapons of the huntsman completed the ex- 
tinction of these animals, from the first ages the object of his 
persecution ; though we can feel no hesitation in admitting, that 
murrains, severe seasons, and local inundations, may have ac- 
celerated them ruin *. The destructive influence of these circum- 
stances), must, indeed, in all ages, have operated in checking the 
extension of particular species ; nor has man himself been ex- 
empted from tlieir ravages. But as his resources multiply with 
the progress of society, while those animals against which he 
contends, become more exposed to his attacks, man has outlived 
these changes, along witli those brute cotemporaries which have 
not been the special object of his persecution. 

The preceding renjarks, offered on a very interesting depart- 
ment of the natural history of the earth, may serve to point 
out the rashness of those attempts which have been made to 
unite the speculations of gedio^sts with the truths of Revela- 
tion. AVithout controversy, the works and the words of God 
must give consistenl'indications of hisgovernmenL, provided they 
be interpreted truly. The talent, sagacity, learning, and industry, 
occupied, forages, with the Book of Revelation, have produced 
a mass of evidence, by which its moral authority has been esto- 

* Professor without attempting any explanation of the manner in which 

the quadrupeds, whose remains are found in alluvial strata, have disappeared from 
off the face of the earth, mainmns that w^c have no geological evidence for their 
destruction by a great flood, for hi., remarks, We And remains of these extinct 
si^ecies in the same beds as those enclosing bones of living bpecies ; therefore, if 
the one set were destroyed by a universal deluge, the others must have sulfbred at 
the aame period. — Edit. 

t 
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blished. But, unfortunately for the interpreters of the Book of 
Nature, they have been few in number, their field of dbservatiou 
too limited, and their prejudices too obvious, to permit any 
high value to be attached tcf tbeir^ theoretical deductions ; as 
the history of mineralogical saence in Britain for the last twelve 
years abundantly testifies. It would be favourable to the pror 
gress of geology, were its cultivators more disposed to examine 
the structure of the earth„ and the laws which regulate the phy- 
sical distribution of its inhabitants, and less anxious to give cur- 
rency to their conjectures, by endeavouring to identify them 
with deservedly popular truths. It would be equally favour- 
able to the interests of Revelation, were the believer to reject 
such faithless auxiliaries, and, instead of exhibiting a morbid 
earnestness to derive support to his creed from sc*\pnces but re- 
motely connected with his views, calmly to consider, that Geology 
never can, from its very nature, add the weight of a featlicr to 
the moral standard which he has embraced, or the anticipations 
of eternity in which he indulges, even should hp fancy that it 
has succeeded in disclosing the dens of antediluvian hyaenas, in 
exhibiting the skeleton of a rhinoceros drowned in the flood, or 
in discovering the decayed timbers of the ark. This indiscreet 
union of Geology and Revelation can scarcely fail to verify the 
censure of Bacon, by producing PliilosopUla pluintastica^ 
Reltgio h(vr€ticaP 
Manse of Flisk, | 

\9thJuly\%M, ) 


Art. X. — Effects of Lightning upon the Human Body^ exem- 
plvfied by a rcrnarhahlc accident. By Dr Tilesius, of 
Miilhausen. 

In the ninth volume of Schweiggeris Journal, there is an ac- 
count of an accident, caused by lightning, which may throw 
some light upon the mode of action of this* formidable meteor. 
As two carts were proceeding, in a^l^bllow way, bordered on 
either side by a wood, they were successively struck by a thun- 
der-bolt. In the first cart were seated the two brothers Teele^ 
the one aged 33 years, the other 29 : in the second, Mr Teele%he 
VOL. XI. NO. 22. OCT. 1824. 
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mpkew^ a young man of SO, and ]M[r D^ker. The lightning 
struck successively the horse of the first cart, the two brothers, 
Mr Decker, and bis companion, the latter of whom did not sur* 
*vive the accident. The horse w^as killed upon the spot ; the 
skin of the belly was torn in all the lower part ; the mouth left 
open ; and the teeth blackened. It struck the younger Tcele, 
passing through his umbrella, which was thrown to a distance of 
24 paces from the cart; the cart itselfrwas perforated with a hole 
of half a foot in diameter. The body, on being carried to the 
nearest village, w^as put into a tepid bath, and rubbed ; blood 
flowed from the nose, tlie mouth, and ears, but no sign of life 
appeared. The mouth and nose were blackened ; the skin and 
muscles of the arms and hands, which were both employed in 
holding the shaft of the umbrella, were furrowed to the bone ; 
the sleeves of the coat and shirt wore torn ; but tlie lesions of the 
skin w&re not of the nature of tumours or scars, such as are pro- 
duced by the application of red-hot iron : the skin looked as if 
it had been raised by a very quick rubbing. In the same man- 
ner, the clothes bore no marks of burning, but seemed as if they 
had been torn by the rapid passage of a sliarp point. Mr 
Decker, who was in the same cart, received, at the same instant, 
so violent a blow in the lower belly, tliat he was precipitated 
from the cart, and remained senseless for half an hour. When 
he was undressed, the place in wliich he laid felt the shock was 
of a bright red colour, but without any open wound. He was, 
by this time, in a condition for continuing his journey. 

The two brothers Teele ^lad suffered considerable damage 
from the lightning ; they, however, quickly recovered, as will 
presently be seen. But it will be interesting, in the first place, 
to follow the progress of the electric fluid over the different parts 
of their bodies, and to observe tlie nature of the wounds which 
resulted. They were sitting by the side of one another when 
struck. The lightning first hit the head of the elder ; it tore to 
pieces the velvet c^ which he had on, grazed the temporal 
bone an inph above the left ear, and then behind the ear, after 
vhicb, slightly raising skin, it descended upon the neck, 
traversed the back part obliquely, and ascended toward the right 
ear; here it scratched the inner part of the ear, near the tragus 
end antihelix ; it then fell upon the right shoulder, passed be- 



Dr Tilesius cm on 809 

neath the chin, over the right breast and arm ; and, returning to 
the back,' descended along the vertebral column to the sacrum. 
In this latter part of the course of the lightning, the skin was 
not cut, but only a little raised, and very red. Impressions of 
the same nature were seen across the arms ; and attested, as well 
as the rupture of the clothes, the zig-zag progress of the lights 
iiing, which liad passed alternately from the right side of the 
younger brother to the left side of the elder. It fixed upon the 
latter, on meeting with some pieces of metal that were in bis 
waistcoat pocket : here it raised the skin upon a space about the 
size of the hand. After this, it descended upon the left part of 
the region of the pubis, and traversed the inner surface of the 
thigh, the ham and calf of the leg. A piece of steel, which the 
younger of the brothers carried in his fob, led the lightning to 
tlie region of the groin, where a space of the size of the piece was 
deprived of the skin, and affecled with a deep woun3. The 
breadth of the mark left by the lightning upon the different 
parts of the body was in general two inches ; the wounds were 
more extended and deeper at the intersections of this mark; 
several of them were very painful, and suppurated abundantly. 
The skin had been rolled, in close folds, to the right and left, 
by the rapid |)assage of the lightning. The wounds did not 
bleed ; and all that had to be done, was to provide for the reno- 
vation of tlie skin destroyed. In a word, there was no indica- 
tion of any lesion of organs by fire or heat ; but the effect pro- 
duced might be compared to that which takes place when a ball 
grazes the surface of a limb. 

Dr Tilesius having assisted at the two ^rst dressings, had all 
the leisure necessary for carefully examining the form and na- 
ture of the hurts ; he even took a sketch of them, which accom- 
panies his memoir. 

The brothers Tcclc, after having perfectly recovered thenu 
selves, were affectecl with violent nausea, and vomited repeated- 
ly, when some cups of tea were given the^p to drink ; they threw* 
up a little blood at first, as had happened to the^one who had 
been killed. Notwithstanding the^reat extent of their wounds, 
and their being besides of a robust habit, they had no fever. 
Tlie elder was perfectly deaf on the day of the accident ^ but, 
m the following day he recovered his hearing to a certain de- 

u2 
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gvee. No trace of paraly^ made its appearance in the limbs 
stmick by the lightning ; the wounds were cicatrized in the space 
of a few weeks. 

* 

Dr Tilesius having seen iDr Bauer, the physician of the hro* 
thers Teele, a year after the accident (which took place in May 
received from him the following information. The elder 
has remained somewhat dull of hearing, more or less so, accord- 
ing to the season. He experiences a marked disposition to sleep, 
and would often remain 34 hours together asleep, were he not 
wakened. The younger has latterly had an inflammatory fe^ 
ver. He is subject to a periodical weakness or state of relaxation^ 
which was before unknown to him. In general, it has had a 
much greater influence upon the nervous system of the two bro- 
thers than might have been presumed from the vigour of their 
constitutiem. The cicatrices of the wounds now present, in se- 
veral plhces, the appearance of the turns of a screw. 


T 


AttX. XI.— JVb^ice in regard to the Settim Lake of Loonar^ 
tuated in Berar^ East Indies^ in Lat. 19*" Ky N.y and Long^ 
75^ 3' E. Communicated by Cornet J. E. Alexandeu. 

It was towards the close of a cool and delightful evening in 
August 1 823, that I was riding leisurely along in a wooded di&. 
trict in Berar, and at about foUy miles from the encampment of 
Jaubrah, in company with a small parly of Mogullee horse, in 
the pay of His Highness the Nizam, which I had overtaken 
during my journeying. Whilst engaged in common-place con- 
vervation with their leader, a Dufiadar, who was armed cap-a- 
pee, with quiKed jacket, Damascus blade, spear, shield, and 
what not,— our discourse was interrupted, upon emei^ng from 
the shaded and gently ascending path along which our road layi, 
by our approach to a low and lengthened mound, the summit of 
which having been attai^d,. a most romantic and interesting 
spectacle was presented to tts. 

Beneath our feet, and at the bottom of a mighty chasm, lay 
a deep still lake, the waters of which were slightly ruffled by 
the t>reeze, and beautifully tinted by the rays of the settiiag 
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eun. It was of a circular form, and hemmed in by an amphU 
theatre of cliffb, which rose, in precipitous ridges, to an elevation 
of about 500 feet from its shojes, environing it on every side, and 
preventing completely the egress of ks waters. The rocks which 
surround this interesting piece of water cannot come under the 
denomination of hills, for they do not, in any part, tour above 
the level of the surrounding country ; they merely form the 
ndes of an immense caldron, the circumference of which is 
about three miles. In short, the scenery, taken collectively, is 
a small counterpart of the celebrated Lake Avernus, diflering 
from it in this respect, that no river 

Laco se condidit alto.** 

In lieu of which, a solitary spring of some magnitude dashes in 
a small cascade from the eastern face of the rocks,* and pours its 
waters into an artificial stoffe tank, surrounded by temples and 
pagodas, dedicated to the god Siva ; issuing from wjbich it forms 
Another cataract, of about 50 feet in height, before it rushes on 
its turbid course to join the waters of the lake. 

The whole landscape, tliough confined, is extremely pleasing 
The dark green surface of these sunken waters strongly reflects 
the graceful forms of the princely Palms {Borassiis jlahdViformis^ 
or fan-leaved), which fringe the margin, and advance into the 
waters of the lake their lofty stems. The sloping inclosure of 
rocks is covered half way up with Mango and Tamarind trees, 
interspersed with the Rhododendron maximum^ or laurel-leaved 
^Rhododendrum, which here atti^jns a height of 10 feet. A Ihtle 
picturesque temple, on the opposite side of the lake from the 
fountain, advances its white walls to the brink. It is seldom or 
never visited by the inhabitants of the adjoining village, from 
the dread of tigers, which inhabit the jungle around it, which 
also forms a shelter for numerous herds of Samb&s ot Neel-gaes 
(a species of Cervus, and known in menageries by the appella- 
tion of the Homed Horse). The audacity of our small party in 
tasting of the waters of the lake, was locjied upon by the villa- 
gers as the grossest presumption andjfool-hardinesst 

Superstition, always delighting in dark ideas, early and eager- 
ly seized upon this spot,* and hither she led her votaries to celc- 

> * 


See Sketch Id Plate X. Fig. 4. 
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her dismal orgies. The weather-irorn appearance of the 
buUdings around the spring, sufficiently indicates that it has long 
been a seat of Hindoo worship. , At this time, however, the 
amall stone tank exhibited a^lively and interesting sight : crowds 
csf Mahrattah women, in a state of semi-nudity, laved their 
liihbs iyi its refreshing waters ; others were employed in wadi^* 
hig their clothes, lightening their lal^our with singing ; whilst a 
solitary and aged Brahmin poured Ids evening libation on the 
uncouth statue of the god. 

It now remains to give some account of the waters of thef 
lake, which, in a mineralogical point of view, are far from be- 
ing uninteresting. 

The name Loonar is derived from a Hindostanec word, sig- 
nifying a salt-pit. The specific ggivity of the water is very 
great. .When I visited the lake immediately subsequent to the 
monsoon, the taste was uncommonly brackish ; but in the hot 
season the weight of the water is nearly equal to that of Lake 
Asphaltites, or the Dead Sea of Judea, which is 1.S46. 

By a rough analysis, the component parts in 100 are nearly 
as follows : 

Muriate of Sodn, . . . 20*82 

Muriate of Lime, ... 10*G0 

Muriate of Magnesia, . . 6*10 

37*62 

The salt of the lake is of greyish colour, and sometimes 
crystals sed in cubes. 

Uses. — About six years ago, before the commencement of the 
late Mahrattah war, the annual revenue wliich arose from the 
collection of the saline crust on the margin of the lake amount- 
ed to three lacks of rupees ; since which the bunds or mounds 
of earth, which are built across the heads of two gullies which 
descend into the lake, have been suffered to fall into decay : in 
consequence of this, very* small portion of the bed of the lake 
is now dry ki the hot season. The town of Loonar is now al- 
most dilapidated. When l«passed through it, there was only a 
ringle doocan or shop in the Bazar, which formerly was the re- 
sort of merchants from every part of India, as the extensive ka- 
ravanserahs on the outskirts of the town sufficiently indicate. 
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1. The chief use to which the sediment of the water was ap« 
plied^ was in cleaning the shawls of Cashmere^ an alkaline soap 
being manufactured out of the muriatiferous clay, (which had 
the property of giving them that» softness of texture which 
European artists are unable to imitate), and sent to that distant 
region. 

S. It was also used as an article of food by Musselmen, and 
formed an ingredient in the pupree-khar or alkaline cake. 

3. It was employed as aqua regia in the solution oi* gold ; 
and, lastly, 

4, Medicinally. 

From the small portion of the bed which is now annually left 
dry, it is applicable to a very few^ of these uses 

I have to remark, that no noxious effluvia arise from the wa- 
ters, wliich are asserted to be unfathomable, and unighabited 
by fish ; but, by a strange antithesis, it is affirmed that the lq.ke 
is the abode of numerous large-sized alligators. 

A small tract, of a few acres in extent, consisUng of rich ve- 
gctable mould, on the eastern margin of the lake, is cultivated, 
and employed in raising culinary vegetables. 


Art. XII . — Experiments on the Application of Professor Doe^ 
hercincr^s recent Discovery^ to Eudiovictry, By Edward 
Turner, M. D., Fellow of the Royal College of Physicians, 
and Lecturer on Chemistry, Edinburgh. (Concluded from 
p. 311.) 

It appeared from some experiments related in a preceding part 
of this paper, (p. 101. et seg,) that the presence of certain ga- 
ses has a positive influence in diminishing, or even preventing 
the action of platinum. A nearer investigation of this point 
was of course connected with the immediate object of the 
present inquiry, but was undertaken, not with this intention 
alone, but with the view of drawing a parallel between Platinum 

and Electricity ^relative to their action on explosive mixtures. 

> 

* The fracture of a j)ortion of the salt ^vhicli I obtained indicated an imper- 
fectly foliated structure i it was crystallised in cubes, and had a greyish-Whito 
tolour.— Edit. 
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Given volumes of a mixture composed of hydrogen and oxy- 
gen* in the exaet proportion to form water, and quite dry, were 
mixed with various quantities of other gases, and submitted to 
the action of electricity. A strong charge from a Leyden jar 
did not cause detonation, when one volume of the explosive mix- 
ture >vas diluted with 


12 vol. of 
14 . 

9 - 

9 - 

4 . 

3 . 

1 . 

i - - 

1 - - 

1 - 

4 . 

2 - 


Atmospheric Air. 
Oxygen. 

Hydrogen. 

Nitrous Oxide. 
Carbonic Oxide. 
Carbonic Acid. 

Olefiant Gas. 

Coal Gas. 

Sulphuretted Hydrogen. 
Ammoniucal Gas. 
Muriatic Acid Gas. 
Sulphurous Acid Gas. 


Detonation, on the contrary, was not prevented by 


10 vol. of . . Atmospheric Air 

12 • - • • Oxygen. 

7 - - - - Hydrogen. 

7 - - - - Nitrous Oxide. 

3 - - - - Carbonic Oxide. 

2 - - • - Carbonic Acid. 

i - - - - Olefiant Gas. 

J - - - - Coal Gas. 

J - - - Sulphuretted Hydrogen. 

4 - - - - Aminoniacal Gas. 

5 - - - Muriatic Acid Gas. 

i * - - - Sulphurous Acid Gas. 

By reference to page 77. of Sir II. Davyd’s work on the 
safety-lamp, it will be seen, that several of my results differ 
slightly from his. The chief difference relates to the action of 
Nitrous Oxide, which he finds to have a considerably less influ- 
ence than oxygen in preventing detonation ; while my observa*. 
lion leads to an opposite tonclusion. The nitrous oxide I em- 
ployed vas collected over mercury, was well dried, and was not 
..used for some hours after its formation. 


3 
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Sir H. Davy has satisfactoriJy proved, that the combustion of 
an explosive mixture ceases when the heat produced in the pro- 
cess is very rapidly removed j anjl he has rendered it probable, 
that the coexistence of carbonic acid and other gases tends to 
extinguish burning bodies, by the velocity with which they car- 
ry off the caloric disengaged during the combustion. is, 
however, by no means clear, that this is the only efficient prin- 
ciple, and an investigatfen of the relative power of difterent 
gases in preventing the inflammation of combustible substances, 
would be very interesting, and might throw considerable light 
upon this subject. From the close analogy between the effects 
of Flame and of Electricity, on explosive gaseous mixtures, it 
must be supposed that the same causes which modify the action 
of the one, would likewise exert some influence on the other. 
Now, reasoning from the best data we at present possess, it is 
impossible to maintain, that the effect of different gasc# in pre- 
venting the action of electricity arises only from their cooling 
agencies. Hydrogen and nitrous oxide, whos? capacities for 
heat, according to I)e Laroche and Herard, are widely diffe- 
rent, have an equal power of counteracting the effect of electri- 
city. The capacities of olefiant gas and nitrous oxide bear no 
proportion to their relative powers of preventing explosion ; and, 
by reference to the preceding Table, other exaini)Ies of a simi- 
lar nature will readily present themselves. It is thei’cfbre pro- 
bable, tliat some other than the usually acknowledged principle 
is applicable in the instance of combustion, as weW as in that of 
electricity. This view receives additional support from the foL 
lowing experiments. 

The presence of oxygen, hydrogen, and atmospheric air, has 
so little power in preventing the action of platinum, that I have 
not been able to ascertain the exact limits at which it ceases in 
such mixtures. 

Very different is the effect of some other plastic ffiiids. In 
mixtures composed of 

Exjt, Mixi, ^EffecU of a PlaUnum halh 
1 vol. of Carbonic Oxide, and 3 vol. a Platinum ball had no ell’cct when 

cold, and hardly any when warm,, 
i 5 Very sliiggish action when cold, but 

good action when warm. \ 
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B*f. Mixl, Cffectt tf a Platinun tall. 
1 KOl. «f Catbonic Oxide, and 7 vol. Acted weU. 


l.eiiUofCoalGM. - - 3 

1 . . . . * 5 

1 - - - - . 7 

1 Tol. of Sulphurous Acid Gas, and 13 
1 .... 18 

1 . - - . 37 

I 

1 - . . . 7S 


1 toL of Sulphuretted Hydrogen, and 19 


1 . ... 29 

1 - - - - 59 

5 vol. of Carbonic Acid Gas, and 1 

8 . - - - 1 

15 . - . , 1 


5 vol. of Muriatic Acid Gas, and 1 


No action when cold ; a trace of ac- 
* tion when warm. 

Sluggish action when cold ; more 
active when warm. 

Acted well. 

Olefiant Gas acted nearly in the same 
way. 

No action, cither cold or warm. 

Rapid action when cold or warm; 
but it ceased as rapidly as it began 
when a very small quantity of Gas 
liad disappeared. 

Acted as in the preceding case, only 
more gas w’as now consumed be- 
fore the action cea^.cd. 

Very rapid action at first, but still all 
the mixture was not consumed. 

The influence of the Sulphurous 
Acid Gas was iicrceptiblc when it 
was only y^y,th of the mass. 

No action cither cold or warm. 

Very sluggish and imperfect action. 

Rapid action at first, but it censed 
before all the gas v\as consumed. 

The influence of this gas was very 
l>crccptible when it was only ^ {.^th 
of the mass. 

Immediate action. 

Immediate and perfect action, but 
rather sluggish. 

Still acted completely. 

Diminution of volume w^as occasion- 
ed when still larger quantities of 
Carbonic Acid were mixed with 
1 vol. of the Exp. Mixture. Ni- 
trous Oxide acted very much like 
Carbonie Acid. Both of these 
gases have certainly more influ- 
ence in preventing the action of 
Platinum than Oxygen, Hydrogen, 
and Atmospheric Air, though lest 
than the other gases. 

Very slight trace of action. 


I 
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Exp, MixU Effects of a Platinum bait 
S vol. Muriatic Acid Gas, and 1 vol. Diminution of vol. to full extentj but 

• sluggish action. 

^ ^ ^ Rapid and perfect action ; but in the 

intermediate proportions, the ball 
acted sluggish]y,altbough perjgi|:£^y. 
1 Tol, of Ammoniacal Gas, and 3 No action cold, but with c«/xiBldcrable 
^ energy when warm. 

1 - - - - 5 Acted sluggishly, but diminution waa 

to the full extent. 

1 - * - . 9 Rapid and perfect action. 

The explosive mixture was, as usual, formed of 12 volumes of 
hydrogen to 1 of oxygen. By the term Warm is meant, that 
the ball was put into the gas when just so hot as to be borne 
on the palm of the hand. The most active ball which I 
could make was employed in these experiments; when^a weak- 
er ball was used, but one which nevertheless acted with energy 
on the pure explosive mixture, the counteracting effect of seve- 
ral gases, as carbonic oxide, olefitant and ammoiiiacal gas, was 
far greater than is stated in the preceding Table. 

This singular property of certain gases can by no means be 
attributed to their cooling agency, for platinum acts on an ex- 
plosive mixture of oxygen and hydrogen, even when quite cold ; 
nor will the mere circumstance of dilution account for the phe- 
nomena. Heat is always generated by the chemical changes 
produced, and this heat, in ordinary circumstances, greatly aug- 
ments the energy of the platinum. ; but mere abstraction of ca- 
loric could obviously have no other effect than to cause a slower 
action. We must therefore admit the operation of some tjther 
cause, which is at present quite undetermined ; and, as the same 
gases which prevent the action of platinum, likewise control 
the influence of electricity, it seems rational to infer, that tlie 
same power operates to a certain extent in both cases. 

I have hitherto made no allusion to the principle by which 
platinum acts in causing the combination of oxygen and liydro- 
gen gases. The investigation is so obscure and diflicult, that it 
can only be attempted with a prospfcct of success after the ac- 
cumulation of many facts ; nor do the experiments I have hi- 
therto made justify the decided adoption of any opinion, >^rof. 

% 
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Doebereiner imagines that galvanism is the principle concerned ; 
that, by putting platinum into an explosive mixture, we esta- 
blish a simple galvanic circle, in which the hydrogen represents 
the zinc. That ingenious chemist has not, to my knowledge, 
advanced one argument in proof of his assumption, and has 
bbcirV l^d to it purely, as I imagine, by the impossibility of ex- 
plaining phenomena on any other known principle. It is, how- 
ever, better in science to account fdfr phenomena on known 
principles, than to search unnecessarily for new ; and, as galva- 
nism does afibrd us a rational explanation, while we have no po- 
sitive proof that it is not the agent concerned, we can hardly 
refuse a certain degree of belief to the ingenious supposition of 
Prof. Doebereiner. The facts which have been stated in the 
present papei give additional plausibility to this view ; for, on 
taking a comparative survey of the two Tables, which show the 
effect ot gases in preventing the action of electricity and plati- 
num, a singular coincidence w^ill be observed, which certainly 
cannot be the result of chance. One or two exceptions do in- 
deed occur, but these arc far outweighed by the instances which 
are favourable to this side of the question, and which may be 
adduced in support of it. It must, on the contrary, be confess- 
ed, that all my attempts to render electrical excitement evident, 
by means of an electrometer, have wholly failed. This nega- 
tive argument does not, however, merit much confidence, be- 
cause the copious production of water forms such a conducting 
atmosphere around the metal, as effectually to prevent the most 
delicate electrometer from being affected. 

Before concluding this paper, I shall mention a few detached 
facts, which may not be uninteresting to the Society, and which 
will show whac precautions are necessary for ensuring the regu- 
lar action of platinum. 

On exposing pure spongy platinum to the air and dust of an 
ordinary sitting-room, the metal gradually loses its peculiar pro- 
perty. After three days it still became luminous from a jet of 
hydrogen, but at the end of six days no action ensued, not even 
when it was put into a mixture of oxygen and hydrogen. By 
simp’y igniting the platinum, its energy was completely restored. 
A piece of platinum was kept in a closed drawer of the same 
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apartment, in such a manner that it was freely exposed to the 
air, but protected from dust. At the close of a fortnight, it still 
set fire to hydrogen, though its energy was somewhat diminish- 
ed. Some of the metal was kept a iqonth in a dry bottle, furnish- 
ed with a glass-stopper, and then acted quite well. A platinum 
ball lost and retained its energy under similar circumstancj^;^^ 

A piece of active platinum invariably failed to give light, if 
kept 24 hours on mercury, tlie eft*ect being the same whether it 
was covered by an inverted jar or not. On keeping an active 
ball in contact with mercury during two hours, its energy was 
perceptibly impaired. The action of mercury is still more in- 
jurious, when a heated ball is plunged under it, and held there 
during a few seconds. 

Spongy platinum absorbs water greedily when any part of it 
is dipped into that liquid, and then does not become luminous 
under the jet of hydrogen. A platinum ball absorbs water in 
like manner, and in consequence loses its activity. On putting 
a ball thus moistened into mixed oxygen and hydrogen gases, 
an exceedingly sluggish action ensued, during which a large 
quantity of water condensed on the glass. By removing the 
ball successively into fresh portions of the explosive mixture, it 
gradually lost much of its moisture, and regained a great part 
of its former energy, which was not, however, completely re- 
stored till it had been ignited. Similar to this was the efleet of 
moistening a ball with alcohol and ether, only the activity re- 
turned more speedily under the same treatment. Sjx)ngy pla- 
tinum, if moistened with very strong sulphuric ether, did be- 
come luminous under a continued jet of hydrogen, but when al- 
cohol or water was used it did not. A platinum ball moistened 
with sulphuric, nitric, and muriatic acids, did not act at all on 
an explosive mixture, l)ut ignition restored its activity. 

When platinum is kept for hours in dry oxygen, hydrogen, 
or atmospheric air, it acts afterwards on an explosive mixture 
with its usual activity. An active platipum ball was kept in 
carbonic acid during an hour, and afterwards acted readily on 
an explosive mixture. The same ball was put successively into 
olefiant gas, carbonic oxide, and coal gas, for five minutes, and 
suffered a considerable abatement of its energy in consequence, 
but still acted. Put into muriatic acid gas, for tlie same spa^ of 
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time, it acted still more sluggishly. Kept for the same time in 
sulphurous acid, sulphuretted hydrogen and ammoniacal gas, it 
had completely lost its energy, for it occasioned no diminution 
of volume when brought in^ contact with the explosive mixture. 

Spongy platinum was pressed between two pieces of clean 
nvKv*, till it had become a compact leaf of platinum. Its effect 
on a jet of hydrogen was tried at different periods of the pro- 
cess. So long as any of the porous texture remained, it still be^ 
came luminous; but when this was wholly destroyed, it gave no 
light whatever. A very gentle heat still enabled it to become 
luminous, and to inflame tlie hydrogen. I have rej>eated with 
success tlie experiments mentioned by MM. Tbenard and Du- 
long, of throwing a jet of hydrogen on a fold of platinum foil, 
and on a coil of the wire*. I'lie metal under this form requires 
to be sharply heated for this purpose, to a degree apparently 
beyond that at \\'hich mercury boils. 

The lamp without flame, proposed by Sir H. Davy to be 
formed with a«coil of platinum wire, nmy be conveniently made 
with spongy ])latinum. The porous mass need only be sup- 
ported just above, but very close to the wick, by means of a 
small wire ; and when the spiril-larn)) is allowed to burn for a 
few seconds, and is then blown out, the metal becomes red, and 
continues so till the alcohol is consumed. IJy this means a con- 
siderable body of light may be obtained, by which one can read 
small print, or see even the seconds hand of a watch with perfect 
precision. Sir H. Davy proposes to suspend a coil of platinum 
witliin the safety-lamp, in this expectation, that, should the at- 
mosphere of a mine become at any time so charged with fire- 
damp as to extinguish the lamp itself, the platinum, by main- 
taining a slow combustion, would afford a certain dc'gree of 
liglit to the Tfiiiner. Should this be really useful, still greater 
advantage would probably be derived from suspending spongy 
platinum, inclosed in a little wire cage of the same metal within 
the safety-lamp, as the mass of light would then be increased. 

The product of the slow combustion of alcohol by means of 
the porous platinum, is only carbonic acid and water ; I have 
not at least detected either the acetic or any other acid. 
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Art. XIII . — Account of William Dempster^ who swallowed a 
Tahlc-knifc nine hiches long; with a Notice of a similar 
case in a Prussian Knije-eater, By Thomas Barnes, 
M. D. Meinber of the Royal Coflege of Surgeons, London, 
Member of the Wernerian Natural History Society, and Phjr- 
sician to the Fever Hospital and Dispensary, Carlisle* 

Severai i cases of kflife-eaters are on record. One of the 
most remarkable is that of John Cummings, who lived ten 
years after having swallowed a number of clasp-knives. His 
case is related by Dr Marcet, and an account of it is published 
in the seventh volume of the Fidinburgh Philosophical Journal. 
The following case lately occurred in Carlisle, and excited con- 
siderable interest and sympathy, not only among the^inbabitants of 
that city, but alSo very generally throughout the country. The 
case was particularly interesting to the medical profession, both 
as to the physiological fact, that the functions of life were iiot 
interrupted, and even suffered little disturbance ^by the presence 
of so large an extraneous substance as a table-knife in the 
stomach ; and as to the medical and chirurgical treatment the 
profession could supply in so singular a case. 

William Dempster, a juggler, twenty-eight years of age, of a 
high complexion and sanguine temperament, came to Carlisle in 
November last, with the intention of exhibiting some tricks by 
slight of hand ; and on the evening of the 17 th of the same 
month, when in a small inn in Botchergate, with a number of 
people about him, whom he was amusing, by pretending to swal- 
low a table-knife ; and in the act of putting the knife into his 
throat, he thought some person near him was about to touch 
his elbows which agitated and confused him so much, that the 
knife slipped from his fingers, and passed down*the gullet into 
the stomach. Immediately after the accident, he became dread- 
fully alarmed, — was in great mental agony, and apprehended 
instantaneous death. The knife, when given to him, measured 
nine inches in length, and had a bone handle, which went first 
down into the stomach : the blade, which was not very sharp,, 
was one inch in breadth. Medical assistance was soon pro- 
cured, and several attempts were made to extract the tmife 
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first, with the fingers alone, then with a pair of short curved 
forceps, and afterwards by a pair of very long forceps, made 
for the occasion, but without success. The knife, indeed, could 
not be reached by any of t\icse means ; and nothing resembling 
it could be felt externally on the region of the stomach. His 
much depressed, though he had very little pain 
or uneasiness. He was encouraged by the medical attendants, 
and directed to be removed as quietly as possible to his lodgings, 
and to take nothing that night except a little cold water. He had 
some sleep, and next morning said, he felt occasionally pain in 
his stomach ; ^^xii. of blood were taken from his arm, and an 
enema was ordered him. He afterwards comjJained of pain in 
the left shoulder, shooting across the chest to the stomach ; and 
the blooddettsng w’as repeated. A harfl substance, which was 
believed to be the handle of the knife, could how be felt very 
distinctly, by pressing the fingers very gently on the umbilicus ; 
slight pressure gave him considerable pain. Although his suf- 
fering was much less than could have been expected, his health 
became gradually impaired, and his stiength reduced. He was 
able to walk about a little in the day, and could sleep in the 
night on his back, but could not lie on either side. He took 
some diluted sulphuric acid for two or three wet ks, which was 
discontinued, as he thought it increased the pain in his stomach. 
His bowels w^ere kept open by castor-oil and injeclions; the al- 
vine evacuations were of a dark ferruginous colour, which pro- 
bably arose from the decomposition of tlie knife ; the pulse was 
very little affected, being generally between 70 arid 80 in a mi- 
nute. His diet consisted of soup, gruel, and tea, taken in small 
quantities. When the stomach was empty of food, the handle 
of the knife could be distinctly felt, extending from above 
downwards, by placing the hand very lightly on the abdomen, 
a little above the umbilicus ; but a single cup of tea, or a little 
food of any kinds distended the stomach so much, that it entirely 
disappeared. He was frequently squeamish and sick at his 
stomach, and sometimes fplt a severe twisting pain in that organ. 

The case being a remarkable one, and of very rare occurrence, 
the patient was visited by a great number of medical men. All 
the professional men in Carlisle were consulted respecting him ; 
and that nothing might be omitted that could benefit this unfortu- 
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iiate man, his case was stated io Sir Astley Cooper of Lon- 
don, Mr George Bell of Edinburgh, and a few others. As the 
great length of the knife would prevent the possibility of its 
passing the pyloris, or makfng the turns of the intestines, and 
it seemed improbable that the patient would live sufficiently long 
for it to be dissolved in the stomach, various means ^,j|jiere 
suggested to extract it ; for, although Dempster hacysurvi^d 
the first shock of swallo^’ing the knife, a?ul there was no risk of 
speedy destruction of life, the action of the gastric juice, or of 
any medicine that could be given, it was supposed, would be so 
slow, particularly upon the bl:ulc of tbe knife, that it was 
deemed advisable to extract it, if poriMblc. Besides tbe n>eaiis 
already mentioned, the following, tliough not had recourse to, 
are deserving of notice. An eminent and excel Icy^it surgeon re- 
commended, that Dempster should he accustomed to r(‘ccivc 
two or three times a-day, a large smooth elastic guur b[)ugie in- 
to the stomach, and gradually allow it to remain one, t\\o, tln-ce, 
or ten minutes there; lliat tubes of elastic gum, twenty inches 
long, should be jjrepared, of several sizes, from one-tjuarU‘r of an 
inch in diameter, and open at each end ; that the extremity to 
be introduced into the stomach, should be filled uj) by means of 
an ivory ball attached to a wire or piece of whalebone, so that 
the lining membrane of tbe oesophagus would not be injured 
during it passage. The piece of ivory to be removed, and in- 
stead of it a ])air of forceps, resembling those usc‘d by Sir Asl- 
ley Cot^per for removing stones from the bladder, or a ])air of 
forceps whicli expand of themsedves avIicii pushed Ibrwaid, and 
not restrained by the tube, to be introduced. The same sur- 
geon observed, that many contrivances hiigbt be devised for 
laying bold of, or entangling the knife ; but as it migjit be 
seized at an improper place, no instrument slioi^ld be used but 
which could be immediately disengaged from the knife if neces- 


sary. The above plan w’^as recommended on the principle, tliat, 
when a probang, or any foreign instrument, is*forclbly introdu- 
ced into the stomach, through the cesophdgus, violent exertions 


and spasmisr of the muscles concerned m deglutition take place ; 
but on every successive repetition, these spasms become less and 
less, until they abate almost entirely. This is exemplified in 
those who require to be fed by a tube, introduced int^ the 
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BUaaadi, and a syringe. Another plan, was to make the knife 
force its own way through the parietes of the stomach and ab- 
domen, and to asrist it ultimately by a chirurgical operation. 
Thia was to be accomplished by the patient's lying entirely on 
one side, or on his face, when his stomach was empty, so that 
inflg^mmation and suppuration might be excited ; and after ad- 
hesion !:ad taken |]4ace, might be aided by the scalpel. We 
Know, that a mulberry caleulus has |;epcatedly forced its way 
through the bladder and rectum^ through the bladder and peri- 
namni, through the bladder above the pubes, by the patient ha* 
ving been confined for years to bed, and lying in the relative 
postures favourable for such operations of nature; also, that 
many gall-stones have forced their way through the abdominal 
parietes. Tlje only other plan of treatment that I shall men- 
tion, is that which w'as proposed by the surgeons of the Carlisle 
Dispensary, and was also recommended and sanctioned by one of 
the first surgeons in Europe ; it was, that an incision should be 
made into the patient's stomach, and the knife extracted. The last 
report of the Carlisle Dispensary contains the following observa- 
tions concerning Dempster. The surgeons of the Dispensary 
were unanimously agreed as to the l)cst mode of treating this extra- 
ordinary case: they were of opinion, that nothing but an operation 
could save the patient's life, but he could not be persuaded to 
submit to it." He remained in Carlisle until the 28th of December, 
when he left it, with the intention of proceeding to bis friends at 
Hammersmith, in the neighl)ourhood of London. It is proper 
to remark, that his journey was neither recommended nor sanc- 
tioned by the medical officers of the Dispensary ; it was contra- 
ry to their advice ; they apprehended dangerous and fatal con- 
sequences from it, and anxiously wished him to continue in Car- 
lisle. It appears from the public prints, that what they appre- 
hended has, in reality, happened. This unfortunate man was 
prevented from pursuing his journey further than Middlewick 
in Cheshire, where he died on the 16th of January. Inflam- 
mation and gangrene of the stomach having been produced by 
the irritation of the knife^ and the jolting of the conveyance in 
his journey." The celebrated surgeon above alluded to, who 
recommended an operation, stated, that he was decidedly of 
o[Won, that an incision should be made into the person's 
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stomach, if the handle of the knife could be felt arS the director 
to the surgeon* The incision should be in the direction of the 
linea semilunaris. The stomach should be previously quite 
empty of food and of liquids. The patient was to be support- 
ed for ten days after the operatidh, by glysters of brotli and 
jelly ; after ten days, jelly might be given. 

As Dempster died at a considerable distance from Ctfrlislc^ 
and no authentic account of the dissection has been published* 
1 am not aware of what change the knife had undergone by be- 
ing retained in the stomach, nor of tlie precise appearances tlie 
abdominal viscera exhibited after death. The present commu- 
nication, it is hoped, will induce the surgeons who cxaqiincd 
tlie body, to give an account of their dissection to the public. 

A case very similar to the above occurred in Prussia in 1G35, 
of which a very interesting account was written in Latin, by Dr 
Daniel Beckher of Dantzic, and published at Leydeq in 1G30. 
The case is yreW authenticated. Beckher’s account of it w^as sub- 
mitted to the Faculty of Leyden, who affixed their names to 
their criticism of his work. It received from "them unqualified 
praise. They passed many high encomiums on the author ; 
considered the case singular, the cure miraculous, and the his- 
tory of it faithfully and accurately detailed. The style' of the 
work is elegant aud classical ; the case is described witJi much 
minuteness, simplicity and clearness, and is accompanied with 
many excellent and valuable observations. The book is divided 
into four sections. The first treats of the swallowing of the knife ; 
the second, the consultation of the Faculty; the third, tlie in- 
cision of the abdomen and stomach, and the extraction of the 
knife ; and the fourth, the healing of thsi wmuiid. The follow- 
ing is an abstract of the case. On the morning of the J29th of 
May 1635, Andrew Grunbeidc, a young peasant, feeling sick at 
stomach from having committed some irregularity in his inode 
of living, endeavoured to excite vomiting by irritating the fauces 
with the handle of a knife, but tlie desired effect not being im- 
mediately produced, he thrust it furlhev down, in consequence 
of which it escaped his hold, and gradually descended into the 
Stomach. The knife-eater was terribly frightened at the time, 
and continued afterwards much depressed, yet was able to fol- 
low his accustomed employment without much inconvenience. 
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The wretched condition of this afflicted peasant excited inacft^ 
pity, and many physicians and surgeons of great learning and 
celebrity were consulted respecting him. At a meeting of tfc^p 
Faculty, held on the 26th of June, it was decided, that the ab- 
domen should be opened, an Incision made into the stomach, and 
the knife extracted. Previous to the operation, the patient was to 
malc^se^^f a balsamic oil, called Spanish Balsam, which they 
supposed would alleviate the pmns of the stomach, and facilitate 
the healing of the wound. The 9th of July was fixed for the 
operation ; and it was performed in the presence of the Dean of 
Faculty of Medicine, the Physicians and Members of College, 
the Students of Medicine, and an experienced surgeon and li- 
thotomist of the name of Shoval. A straight incision was made 
in the left hypochondrium, two finger breadths under the false 
ribs; first through the skin and cc^llular membrane, then 
through tjie muscles and peritonaeum. The stomach subsided 
and slipped from the fingers, which prevented it from being im- 
mediately seized ; but it was at length caught hold of with a 
curved needle, and drawn out of the wound. A small incision 
was then made into it upon the knife, which was then easily ex* 
traded. The stomach immediately collapsed. After the exter- 
nal wound had been properly cleaned, it was united with five su- 
tures, and tepid balsam poured into the interstices. Tents im- 
pregnated with the same balsam, and a cataplasm composed of 
bolar earth, the white of egg and alum, w ere tlien applied. In 
the evening, the cataplasm Mas removed, a styptic plaster ap- 
plied, and he took a decoction pf betony, tormeiuil, and fever- 
few, with a powder, consisting of nutmeg and crab’s-eyes. The 
report next morning wus, that he had had a quid night ; pulse 
a little accelerated ; had passed some bloody urine, which depo- 
sited a sediment of grumous blood ; the wound looked well ; he 
complained of no pain ; two sutures were removed, and the bal- 
sam and plaster again applied. He was allowed chicken-broth, 
boiled with sonie bitter and astringent herbs. The wound was 
dressed again in the evening ; and as he had not bad an alvine 
evacuation, a suppository was directed to be used. On the 11th,' 
two more sutures were removed ; pulse less frequent ; urine 
still bloody ; complained of pain and tension in the left hypo- 
chon^um. Two enemas were administered, and be passed a; 



wlio swallowed a large Icnvfe. SftS 

<wpious black dejection. The wound was regularly dressed twice 
a-day ; he was flowed a very strict diet, and his drink was mo- 
derately warm : bowels were kept open by injections ; urine 
continued tinged with blood until *the 13th. On the 15th of 
July, and the 7th after the operation, he was pronounced out 
of danger. On the 16th, he took a little infusion of rhiiK^b, 
with syrup, as an aperient The same treatment and dressit^ 
were continued until the*23d of July, which was the 14th day 
after the operation, when the wound had healed, and nothing oc- 
curred afterwards worthy of notice. He was restored to the best 
of health, — gradually relumed to his ordinary diet and employ- 
ment, and never afterwards complained of pains in his stomach. 
In the fifth volume of Jones’s edition of the Philosophical Trans- 
actions, Dr W. Oliver informs us, that, in 1685, lie was at Ko- 
ningsberg in Prussia, where he saw the knife that was syallowed 
by the Prussian boor. It was kept in a velvet-bag in the Kjng 
of Prussia’s library. According to the engravings given of it 
he says, it measured six inches and a-half long, English mea- 
sure. Beckher says, the knife dccem pollieum latitudincm ada‘- 
quabat.” Dr Oliver met with a Mr Taylor, a Scotch merchant 
at Koningsberg, who loltl him, tliat Andrew Grunbeide was his 
particular friend and acquaintance; that he saw his wound 
several times wlicn his surgeons dressed liim, and was godfa- 
ther to one or two of his children al’lerwards. 

It is much to be regretted, that William Demj)Stcr could 
neither be previulod upon to subniit to an operation, nor to re- 
mmn in Carlisle. As an operation succeeded near two centu- 
ries ago, when siirgerj; was in a very impc«lect stale, it is highly 
probable, that, under the present improved state of surgery, a 
similar operation would have been attended with ^success. The 
many valuable improvements that have been introduced into 
surgery, both in the operative part, and in the subsequent mode 
of treatment, must ^vc tlio moderns a decided advantage over 
the ancients, in the success of their operations. Had he remain- 
ed in Carlisle, even although no operation had beeil performed, 
it is very probable, his life would have been spared much 
longer than it actually w&. He became weak and^motwted^ 
but, as has been before stated, was able to walk about the r^wti, 
and the stomach had, in some degree, become accustomed to 
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the presence of the knife. The handle, and perhaps the blade^ 
also, would be dissolving, so that the bulk would be diminished ; 
and if the knife had not been altogether removed in this way, it 
would have produced less irritation, and he might have lived a 
con^crable time. There is even some probability that the 
knife mighty in the course of time, have made its way through 
the stomach and parietes of the abdomen, by inflammation, 
abscess and ulceration, as extraneous bodies have been frequent, 
ly brought from various internal parts to the external surface, 
by these processes, or by what some surgeons have termed pro^ 

^ gressive absorption. 

Carlisle, March 18S4. 


Aet. XIV. — Account of some remarkable HaiUStones. 

Xn the second, part of the eleventh volume of the Nova Acta 
Physico-medica Acadcmice Cwsarew Leopoldma Carolina Na^ 
tura Ctiriosorumf Dr Nogerath informs us, that, on the 7th May 
18S^, a tremendous hail-shower fell in and around Bonn. Its 
violence was so great, that not only the glass of all the endows 
in the district where it fell was broken, but even the roofs of 
the houses were shattered, and the hail-stones were so forcibly 
propelled, that the slates on the roofs were perforated as if by 
musket-bullets. Many men were wounded, numbers of wild 
and domesticated animals were killed, and the vineyards suffered 
much. The general size of the hail-stones was about one inch 
and a half in diameter, with a weight of nearly 300 grains. 
When whole, which was not generally the case, the general ouU 
line was elliptical, or compressed globular, and the form cere-^ 
hraly or resembling the brain of a warm-blooded animal, in 
which the membranes had been removed. More frequently the 
form was lenticular, and appeared polished on the two ends, as 
if by friction, The masses had a concentric lamellar structure 
in the centre was a white, nearly opaque, nucleus, of a round or 
elliptical * form, around which were atranged concentric layers, 
whiejif increased in translucency from the- innermost to the outer- 
most. They at the same time exhibited a beautiful stellular 
^flhrous arrangement, caused by rows of air-bubbles disposed in 
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ndii. Fig. 1. PL IX. represents the cerebral form of the hail- 
atones. Fig. 2. is the section of a hcdl-stone, shewing the con* 
^ntric lamellar structure ai|4 the beautiful radiation. Fig. S. 
is one of the hail-stones cut in the direction of a shorter axis. 

Captain Delcross, in the 18th volume of the BibHotheiflm 
Univercdle^ describes haiUstones having the concentric lamellar 
atructnre and stellular fibrous arrangement. Fig. 4. is a see- 
^tion of one of the hall-ftones observed by Delcross. In it the 
concentric lamellar structure is not so distinctly shewn as in the 
figures given by Nogerath, owing to the circumstance of the 
drawing having been made by candle-light, when the structure 
is not so well seen. In the hail-stones examined by Del- 
cross, the surface, as represented in Fig. 4., was provided with 
pyramidal forms, whose summits are already blunted by inci- 
pient melting ; whereas, in the hail-stones examined }fy Ncige- 
rath, the surface was covered with irregularly grouped segments 
of balls. When the edges and angles of the pyramids are melu 
ed down, the cerebral form is produced ; wh&n the masses of 
hail, having the structures described, burst asunder, the frag- 
ments have a pyramidal form, as represented by Figs. 5. and 6., 
and then forms what has been described, under the name Pyra^ 
middl Hail 

In a letter addressed to P. Neill, *Esq., by Robert Lindsay, 
Esq. of Aberdeen, and read before the Wernerian Society on 
S9th November 1823, there is an interesting account of a hail- 
storm, in which some of the h^-stones had a pyramidal form. 
The following is an extract from" the letter : 

During Thursday the 27th of June (1823), the sky had, for 
the greater part of the day, been overcast with large compact white 
clouds, such as in winter are thought to threaten snow, in sum- 
mer thunder, and which have been very frequent during what 
is past of this cold summer with us. There was also a lower 
range of a darker hue, which had given us a few slight showers, 
and some large hail-stones. The wind bad blown for a number 
of days from N W. or thereabout. • Between 1 and 2 p. m. it 
veered about by W. to SE. The clouds, however,, continued 
throughout the evening from N W- 

At 5 p. M. fell a shower, — at first large drops of rain as for- 
merly, and in a short time a violent hail-shower. The i^ula- 
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rity in the shape of the hail-stones, and their hard and peculiar' 
consistence, seemed to entitle them to some notice. They were 
included, almost universally, each |jy five sides or surfaces, four 
plane, constituting the sides of an irregular pyramid, and one 
spherical in place of a base. (PI. IX. Fig. 7, 8.) The length 
of the longest line did not exceed \ inch in any instance that 
I observe ; but as the hail-stones dissolved very fast, and as 
they were indeed, for the most part,^ rounded in the angles 
before I found them, it is j)robable they liad been larger at 
first. I however examined them the moment they fell. The 
spherical surface appeared, to the dej)th of 2 ^(,th or ly^jyth of an 
inchj to be solid, as it was transparent. The rest of the hail- 
stone was ojiaque, consisting of crystals or minute columnar 
forms, perpendicular to the spherical surface. The transpa- 
rency of this last could not have been occasioned by the absorp- 
tion of water, as, although the hail-stonc was equally moist all 
over, no part was transparent but this. 

Not having* access to a barometer or tlicrmonicter at the 
time, I cannot say w'hr.t indications such instruments WT)u]d 
have afforded. 

The wind was gentle. The lower clouds, what arc called the 
Scud, were frequently deranged (tins vvtis at 5^ v. m.) and al- 
tered in their forms by collision with the lower ciUTcnt of air 
from the Sli., whicli (probably by its greater heat) in many in- 
stances, dissipated the parts of the lower clouds, so as tlnit the 
parts seemed to repel each otlicr. ^Columns als(i of warm air 
were apparently making ihcir’way at this time nj) through tlie 
low-breaking clouds in the most distinct manner. 

“ If I might be allow'ed to hazard a conjecture, whicli I think 
ncitlier extravagant nor nnfoiinded, I should be of opinion, 
that the hail-st6ncs had, in their formation, assumed the same 
oblate spheroidal shape I observed in those in Orkney *, in 
1818, and that ,by their splitting in the lower regions of 
the atmosphere, the fqrm was pi-oduced that I have dccrib- 
ed. The regularity in tho* form -f- may have been occasioned 

• PAiL Trans, £din, vol. ix. 

u 

^ome hail-btoncs appeared to have only three plane Rides distinct. 
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by laws oi fracture in crjfstaUiMd bodies, whidi interfering cir«* 
cumstances at the surface of the earth prevent us from obaerv- 
ing*clearly. The probable ct^use of fracture may be found m 
the expansion of air in the opaque nucleus, in electricity, or in 
centrifugal force. Tk^ first of these I should think perfectly* 
equivalent to the force required, if it be assumed that a small 
degree of heat may be transmitted by the solid surfiice feom 
without..'' 


Aet. XV . — Analysis of the Madmted Celesttm\ from Nor^^ 
near Hanover. By Edward Tdenee, M. D. Member of 
the Mineralogical Society of Jena, Fellow of ihfe Royal Col- 
lege of Physicians, and Lecturer on Chemistry, Edinburgh. 

T? HE subject of this analysis was examined a few years ago 
by M. Gruner of Hanover who found it to difier from all other 
known species of celestinc, in containing a large quantity of the 
sulphate of baryta, M. Gruner, who has given an account of its 
gcoguostical relations, describes it as occurring in a coarse- 
grained Ihrlz limestone, in which it forms three distinct parallel 
beds. In the first bed, the mineral is fresh ; in the second, it 
has a weathered appearance ; and, in the third, though the ra- 
diated texture is still visible, it is in a state of such complete 
disintegration, fis to fall into an earthy, chalky powder, from the 
least pressure. M. Gruner’s analyus gives for a result, in round 
numbers, 

Sulphate of Strontian, ... 73 

Sulphate of Baryta, ... 26 

The weathered variety, on the contrary, was fouAd to contain, 

Sulphate of Baryta, . . . 71 

Sulphate of Strontian, ... 

The unusual peculiarities of this celestinc induced me to sub- 
ject it to analysis, not as doubting th^ accuracy of M. Gniner's 
' observation, bqt with the desire of investigating the process of 


See Gilherfs Annalcn, vol. lx. ; or Annals of Philosophy for 1820. 
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da^tognation ; and Ftokaaix BtroBaaycr, in whoae laboratory I 
operated, kindly funuahed me with soeae very pure apediaoia of 
miBend for that purpose. 

The fredi oelesdne is trmulucaat, of a white oolour, with a 
shade vi blue in some pmt^ and a vitreci|fs lustre. Its texture 
b ^tinctly radiated, and crystalline ; it has not the least appear- 
anoe of nong a mixed mineral, but is homogeneous throughout. 
Its hardness b inccmsidetable, being* very nearly that of the 
common celestine, and it is easily reduced to powder. Its qie- 
dfic gravity, at 73° Fahr. and ^ inches bar., I found to be 
8.7619. 

A. 100 parts of the fredi celestine, in small fragments, were 
in a red heat for half an hour. They decrejntated strongly, 

and formed a coarse powder, which was tinged red by numerous 
minute points of the peroxide of iron. The whole loss amount- 
ed to 0.3. 

B. Small pieces were put into a dry glass-tube closed at one 
end, and heated over the flame of a spirit-lamp. They again de- 
crepitated even before die glass was heated to full redness, and 
the powder became red at the very instant of decrefntation ; at the 
same time, a small quantity of water condensed on the cold parts 
of the glass, which had acid properties, for moistened litmus- 
paper, put into the tube, received a permanent red stain. The 
acid was carefully removed by pure water, and proved to be the 
eul^fliuric, by the test of baryta. A funt rather empyreumatic 
odour was likewise perceived, the exact character of which could 
not from its faintness be determined. It probably indicates the 
presence of a minute. portion of bituminous matter, which is also 
present in some other species of celestine. 

C. 100 parts of finely powdered celesdne, well dried at a tem- 
perature Fahrenheit, were calcined during 20 minutes. 

They had lost only O.Od, and were coloured from iron. 

D. 100 parts pf the fresh uncalcined celestine, in powder, were 
digested in pure water during four days, when they had lost 
0.6, and the>^ water contained sulphuric add, strontbn, and iron. 
Fragments of fresh celestine were put into water, and m the 
course of 24 hours they had lost their whiteness, beoommg 
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delved df an ochte odour. The water oontdned ilul^iiik acid 
and ixtal, even brfore any sulphate of stronltaii was disadbadt 
ami an ochre-coloured sedimeni; gradually subnded, ikhUk was 
a Bilbsulphate of the peroxide of ircxa 

On digesting the cabnned celestine in ivater, no trace of iaon 
wdi discovered. 

The absence of the sulphuret of iron was proved hf the ao* 
don of strong muriatic add on the calcined and uncakhied ariU 
neml ; for no trace of sulphuretted hydrc^en could be datMlad 
by the acetate of lead, even when the mixture was warmed* 

It foUows that the fresh celestine contains a minute pofrtkm 
of the protosulphate of iron, the presence of which, though* in 
very small quantity, gives a strong tendency to disintegration. 
From the combined action of air and moisture, this salt is first 
dissolved, and afterwards converted into the subsulphate of the 
peroxide, causing the ochre stains, which appear as soon asuda- 
composition has commenced. The water now acts by dissolving 
the sulphate of strontian, small portions of whiebare succesdve- 
ly removed. What takes place in the laboratory, will Of course 
occur in the earth, when favourable circumstances present them- 
selves ; the free access of water must in like manner occasion 
decomposition, with gradual removal of the sulphate of stron- 
tian, till the structure of the mineral is destroyed, and the oru 
ginal proportion of its constituents completely inverted. 

£. a, 4.085 grammes of finely powdered fresh celestine 
were calcined for half an hour, with 10 grammes of the sub- 
carbonate of soda, and were foulad, on cooling, to have fused 
into a grey enamel. The ignited mass ,was digested in pure 
water, filtered, and thoroughly edulcorated. Muriatic acid was 
added, in slight excess, to the clear alkaline solution, and the 
sulphuric acid precipitated by muriate of baryta! The sulphate 
of baryta, collected, dried and ignited, weighed 4.9775, indicat- 
ing 1.69^4 of real sulphuric acid. • 

5. The solution from which the sulphate»of baryta had been se- 
parated, was freed from baryta by Glauber-salt, and waabrou^t 
carefully to dQrness. No silica nor alumina was found, but a 
iittle oxide of manganesh was procured by the addition of an 
alkali. ^ 
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r. The earthy carbonates dissolved comjdetely in muriatic acid, 
and the solution was evaporated to perfect dryness. Water took 
up every thing but a little subm^riate of iron, and the neuiral 
flolution was set to crystallise by spontaneous evaporation. The 
tabular crystals of muriate of baryta wer^ now seen in consider- 
able numW, though less in quantity than the prisms of the 
strontiaii salt The mixed crystals were digested in strong al- 
cohol. The muriate of baryta, which Remained on the filtre, was 
redissdved in water, and made to crystallise again ; by which 
measure I was satisfied that tlie muriate of strontian had been 
wholly removed. The baryta was precipitated by solution of 
Glauber^salt, and the sulphate of baryta, after calcination, 
weighed 0.8335, indicating 0.550@ of pure baryta. 

d. The al<^holic solution was diluted with water, and the alco- 
hoi removed by distillation. The absence of the muriate of ba- 
ry^tr was shown, by allowing the solution to crystallise. To the 
heated solution of muriate of strontian pure ammonia was add- 
ed, when oxidc^of manganese, with a little iron, separated. Af- 
ter rapid filtration the strontian was precipitated, while still hot, 
by carbonate of ammonia. The carbonate of strontian collected, 
and sharply dried, weighed 2.602, of which 0.012 was carbo^ 
nateof lime. Pure carbemate of strontian amounted therefore to 
2.599 indicating 1.817 of the pure earth. 

€. The carbonate of strontian was dissolved in pure nitric acid, 
and the solution brought to perfect dryness. It was now digest- 
ed in the strongest alcohol, wdiich dissolved a minute portion of 
the nitrate of lime. The lime was separated by oxalate of pot- 
assa, and 0.007 of pure lime obtained, equal to 0.012 carbonate 
of lime, to be subtracted from the carbonate of strontian. 

A second analysis gave a result very nearly corresponding 
with the preceding. On tliis occasion, the iron and manganese 
were separated, in the first instance, from the combined muriates 
of baryta and stPontian, by pure ammonia. The iron was sepa- 
rated from the manganese by succinate of ammonia, and amount- 
ed, when calculated as the protoxide, to 0.168 per cent. The 
manganese, as well that obtained from the earthy muriates, as 
that held in solution by the soda, amoiinted to 0.16 per cent, of 
the dcutoxide. 
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The fresh celestinc is therefore composed of 


Sulphuric Acid, 

1.6924 

par cent. 
41.431 

Baryta, . • ^ 

0.5502 

ia469 

^trontian, 

l.%\7 

44.481 

Lime, . ■ • 

0.007 

. 0.171 

Protoxide of Iron, . 

. 

0.168 

Deutoxide of Manganese, 

• 

0.15 


4.0&66 

99.870 


Considering the sulphates of strontian and barytes to be the* 
essential compound, the mineral is composed of 

Sulphate of Strontian, : . . T8.S03 

Sulphate of Baryta, . . . 20.41 

Supposing it to be a compound of one atom of the sulphate of 
baryta, with hve atoms of the sulphate of strontian, *t would he 
composed of 

Sulphate of Strontian, . . . 79.90 

Sulphate of Baryta, • . • 20.41 

The crystalline nature of this mineral, and its liomogencous 
aspect, lead to the presumption that it is a definite compound 
of the sulphates tjf baryta and strontian. The weathered variety, 
on the contrary, can only be regarded as a disintegrated mine- 
ral, and must be variable in the proportion of its constituents, 
according as the process of disintegration is more or less ad- 
vanced. I have seen specimens in all stages of decomposition, 
from its commencement, when the mineral was firm, and only 
stained with the subsalt of iron, till it w'as so friable as to fall 
into a powder from the least touch. A weathered portion has 
frequently a firm nucleus within, which has*' undergone hardly 
any change. 

The specific gravity of the weathered celestinc much less 
than that of the fresh variety. The former has lost all its lustre, 
and is quite opaque. Some parts are very white, while others 
are strongly stained with iron. All the specimcifs I examined 
uniformly effloresced with muriatic acid, whic4i the fresh mineral 
,did not; carbonic acid was disengaged, •and a muriate of lime 
formed. The carbonate of lime must have been deposited 
by water, for it pervaded tbe mass irregularly, some portions, 
even from the same specimen, containing more than others. 
very pure looking and completely disintegrated specimen, giv^ 
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me bjr Professoi* Heusniann of G*ottio§|en« was reduced to pow- 
der, and digested a few minutes in dilute muriatic add, to re- 
more the catbonate of lime. The dried powder was analysed in 
the manner already detai|ed, and, n^lecting traces of alumina, 
iron, manganese, and lime, 100 parts yielded, 

Bulpharic Add, .... S7.17S 

Buiyta, • . • . « 40.99^ 

ftrantiHif e 20.72 

i - - 

98.6B7 

Or, calculating frmn the capacity of the two earths. 

Sulphate of Baryta, . . • 62.114 

Sulphate of Strontian, . . . 36.431 

98.546 

In the {(receding analyses, 1 adopted the advice of Professor 
Stromeyer, of digesting the crystallised, and not the dried, tnu-* 
r iiates of baryta and strontian in alcohol. Muriate of strontian^ 
after having lost its water of crystallisation, does not dissolve 
readily in stiong alcohol ; and the heat, which it is then hcces^ 
sary to employ for effecting its perfect solution, is apt to cause 
some muriate of baryta to be likewise dissolved. The crystal^ 
Used muriate of strontian, on the contrary, dissolves readily in 
alcohol, at a temperature of 70® or 80® Fahrenheit. The addi- 
tion of a few drops of concentrated muriatic acid I found to be 
Very useful in this process ; for it did not interfere with tlie so- 
lubility of the muriate of strontian, while it prevented the solu- 
tion of the barytic salt- 


Abt. XVI .— Account of an Animal of the Genits Bos, * 
which in India is named Gour ♦. By Thomas Stewart 
Traill, *M. D. F. R. S. E., M. W. S., &c. 

INJotwithstanding the extensive intercourse which has for 
ages subsisted between the western world and India, it is rather 


* Tbe (lour of India is a veiy diffierent animal from thf Gour of Penifu The 
latter is the Wild Ass ; an animal remarkable* for its fteetness. It woe ibrmerly 
a grand olject of the ehaco, with the Sassanian monardis of Pendar 
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iQrprisdng, that the natural history of some of the larger ani- 
mals of those celebraied regions should imperfeetly 

knopm to naturalists in Europe. This obscurity seems to have 
especially inTolted the animus of (he bovine genus: NolUr 
ralists are now generally agreed in considering the Indian eatlle 
with the remarkable protuberance on the Bhoolder^ as mere va- 
rieties of our domestic ox ; but an exaggerated account of the 
Wild Buffalo of India, nqt many yedrs ago, induced Kerr, in 
his unfinished translation of the Systema NaJturm, to introduce 
it as a distinct species, under the name of Bob Amee, In tMs 
he was followed by Shaw; but the error was exposed 
Mr Colebrooke in 1805 ; and Cuvier, with much propriety, has 
considered that animal as merely a variety of buffalo. My io- 
quiries on this subject lead to the same conclusion, • My friend 
Captain Rogers, of the Bengal Army, who has paid consider- 
able attention to the quadrupeds of India, states, that the 4li^ 
mestic Buffalo and the Amee or Uma, are so strikingly alik^ 
as often to be distinguished with difficulty, when seen at a little 
distance. The only perceptible differences, when compared, 
consist in the superior size of the uma, the greater compant- 
tive dimensions of its horns, and in its being a shade darker 
than the domestic buffalo. Both animals carry their heads with 
the nose projecting ; the horns of both are transversely wrink- 
led, flattened on the side in the plane of the os frontis, and re- 
cline toward the shoulders, in the usual motions of the animal. 
Their legs indicate great strength, have the metatarsus and me- 
tacarpus short and thick, the articulations large, and more bul- 
ging than in the domestic ox. The urna, like the buffalo, haa 
large, lowering, fierce eyes ; a more convex forehead than tlie 
ox ; a small but distinct dewlap ; and a black skin, thinly co- 
vered with blackish hair. In short, the uma is searcely to be 
distinguished from the domestic buflalo of India, except, as be- 
fore remarked, by its superior size, and vast horns; but these 
rircumstances no more entitle it to rank as a distinct species^ 
than the size of the Lancashire cow divides it from^ the dimi- 
nutive species of the Highlands of ScoUand ; or than the enor- 
tnous horns of the Galla o:iten, so well figured in SaltV Abys^ 
sinian Travels, separate them from the race of our donfestio 
cattle. The natives of India are so perfectly satisfied of 0ie 
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idraititj of the buffitlaand uma, that tKe latter b tfsuaily cailed 

the wm ^ ' 

The case with the Oour. This animi^l is 

considered by the Ihdians^as of a species totally distinct from ei&. 
llier ; and is even said to have a strong antipathy for the uma', 
which it will not suffer to intrude upon its domains; while the 
differences in its external form and habits, are such as to mark 
it of a different species ; knd, as it well termed in a MS. 
journal of a hunting party, now before me, as the giant of 
the bovine racc.**^ A perusal of this MS-, and the personal ex- 
..^,,planations of Captain Rogers, who was on that excursion, un- 
dertaken for the purpose of hunting the gour^ have led me to 
believe that the animal is unknown to our systematic naturalists ; 
and I am not aware that any detailed account of it has ever 
been published. 

only animal with which it appears to have aflinity is the 
Gayal^ or Bos Gavanis, described in Mr Colebrooke's commu- 
nication, in the Asiatic Researches That animal is said to 
exist, both wild and domestic, in the hilly countries of Upper 
India ; to have a high dorsal ridge, somewhat similar to what 
we shall immediately find in the gour : but the very different 
form of its head, the presence of a distinct dewlap^ and the ge- 
neral habit of the gaijal, appear sufficient to distinguish it from 
the gour ; and Captain Rogers assures me, that neither the de- 
scriptions in Mr Colebrooke’s communication, nor the figure of 
the gaijal that accompanies them, have any greater resemblance 
to the gour, than that general one which subsists between all the 
animals of this genus. 

The gouTj according to that gentleman, occurs in several 
mountainous parts of Central India, but is chiefly found in 
Mffn PMf, tHT Mine Paut, a high insulated mountain, witli a 
tabular mmtmit, in the province of Sergojab, in South Bahar. 

Tins table-bmd is about 86 miles in length, by fti or 86 miles 
in medial breadth, and rises above the neighbouring plains pro>> 
laUlriOOO feet. The jades of the mountain sk^ vith consi- 
derable steepness, and are furrowed by streams that waiet nor- ' 

1 

* Vol. yiit Art. S. 

1 f Pit or Fftttt, In Hindlstanee, signifies UihkJandL 
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row valleys, the verdaat banks of which arethejfoVourite hautits 
of glut's. On being disturbed, they retreat into the thick jungles 
of mtdArees which cover thfi sides jof th6 whole rhn^. The 
SE« side of the mountain presents an extensive mural pKOOh* * * § 
pice, from 20 to 40 feet high. The rugged slopes at its feot 
are covered by impenetrable green jungle, and abound wiUi 
dens, formed of fallen blo<^s of rock, the suitable retreats of 
tigers, bears, and hyseaas. The western slopes are less rug- 
ged ; but the soil is parched, and the forests seem withered by 
excess of heat. The summit of the mountain presents a mix- ^ 
ture of open lawns and woods. There were once 26 villages off 
Myn Pat ; but these have been long deserted, on account of the 
number and ferocity of the beasts of prey. On this mountain^ 
however, the gour maintains his seat. The Indians assert, that 
even the tiger has no chance in combat with the full grown gcuUj^^ 
though he may occasionally succeed in carrying off an unprotected 
calf. The wild buffalo abounds in the plains below tbe mountain ; 
but he so much dreads the gour, according to the natives, that 
he rarely attempts to invade its haunts ; and the hunting party 
only met with three or four urnas on the mountain. The fo- 
rests which shield the gour abound, however, with hog-deer +, 
saumurs and porcupines §. 

According to the Indian mode of hunting, the jungles were 
beaten by numerous parties of natives, and the European sports- 
men, well armed with rifles, took their stations in places where 
the roused up game were likely to pass. Several gours were 
shot. One, struck by Captmn Rogers and his companion, 

“ made for the jungle, was pursued, and fell, after receiving 
six or seven balls.'” Another, when wounded, turned on his 
asssulant, shook his head in token of defiance, and was fortunate- 
ly shot dead, by a large rifle ball, which penetrated the brain, 
as he was rushing forward to attack the adventurqus hunter. 


* A common forest-tree of this part of India, w^ich is used in 4>ttil'dii^, on 
account of the durability of its reddish-coloured wood. 

Cmnw par^mu. • , 

t Certnw BUpkat, of a large aize. It* Sanacrit name h Sambvr. 

§ Huirix eriitiUa. 
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The rize of die^^or is its most striking peculiarity. The 
liimenaoiis of th|Ms killed on that excursion were unforttinytely 
not noted; but the following m^urement of a gour, not fully 
grown, which was killed on another occasion, by one of these 
gentlemen, will shew the enormous bulk of the animal. 

' Feet. Inchee. 

Height from the hoof to the withers,^ . . 5 ll| 

from the withers to the sternum, - 8 6 

Extreme length from the nose to the end of the tail, 11 11| 

Captidn Rogers assures me, that several of the gours killed 
on Myn P&t were considerably larger than the dimensions here 
assigned. 

The form of the gour is not so lengthened as that of the 
uma. « Its back is strongly arched, so as to form a pretty uni* 
curve, from the nose to the ori^n of the tail, when the 
animal stands still This appearance is partly owing to the 
curved form of the nose and forehead, and still more to a re* 
markable ridge, of no great thickness, which rises six or seven 
inches above the general line of the back, from the last of the 
cervical to beyond the middle of the dorsal vertebrse, from 
which it gradually is lost in the outline of the back. This pe- 
culiarity proceeds from an unusual elongation of the spinous 
processes of the dorsal column. It was very conspicuous in the 
gours of all ages, although they were loaded with fat ; and has 
no resemblance to the hunch which is found on some of the do* 
. mestic cattle of India. It bears some resemblance certainly to 
the ridge described as existing on the gaijal ; but the gour is 
said to be distinguished from that animal by the remarkable 
peculiarity pf the total want of a dewlap. Neither male nor 
female gour, of any age, has the slightest trace of this append* 
age, which is found in every other known animal of this ge- 
nus. 

The colour of the gour is a very deep In’ownish-black, al- 
most approaching to Hluish black, except a tuft of curling dirty 
white*hair between the horns, and rings of the same colour jhst 
over the hoofs. The hair over the skin is extremely short and 
sleek,, and has somewhat of the oily appearance of a fresh seal- 
skin.^ 
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The character of the head differs little from that of the do* 
mest^ bulh excepting that the outline of the face is more cur-r 
vcd> the os frontis more solid a!hd projecting. The horns are 
short, thick at the base, considerably ‘curved towards the tip, 
slightly compressed on one side, and, in the natural state, are 
rough. They are, however, capable of a good polish^ when 
they are of a horn-grey colour, with black solid tips. A pair in 
my possession measures 1 foot 11 inches along their convex 
sides, 1 foot from the centre of the base to the tip, in a 
straight line, and 1 foot in their widest circumference ; but as 
they are cut and polished, a portion of their length and thick^ " 
ness has been lost. They are of a very dense substance, as their 
weight indicates, for, even in their dressed state, the pair weigh- 
ed 5 lb. 11 oz. avoirdupois. The eye is smaller than in the do- 
mestic ox ; it is of a light blue colour ; and, from the 
tion of the eye-brow, has somewhat of a fierce expres^on, yet is* 
milder than that of the urna. y. 

The limbs of the gour have more of the form of the deer 
than any other of the bovine genus. This is particularly ob- 
servable in the acuteness of the angle formed by the tibia and 
tarsus, and in the slenderness of the lower part of the legs. 
They give the idea, however, of great strength, combined with 
fleetness ; and the animal was observed to canter with great ve- 
locity. The form, too, of the hoof is ‘‘ longer, neater, and 
stronger than in the ox : and the whole foot appears to have 
greater flexibility.” . , 

The extremity of the tail was bushy ; byt its comparative 
length was not noted by my informant. 

The gour was not heard to utter any cry until wounded, 
when it emitted a short bellow, which may be best imitated by 
the syllables Ugh — ugh. 

The natives informed one of the sportsmen, that the gour 
will not live in a state of captivity. Even ,when token very 
young, the calf soon droops and dies. TJie period of ^gestation 
fo| the females is twelve months ; and they bring forth usually 
in the month of August. The cow yields a large quality of 
milk, which the Indians aver to be occasionally so rich, as* to 
cause the death of the calf. The bull calf of the first year is, 

Y 2 
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by the natives, called Pur&rah ; the female calf is named Pa. 
rieah : and, when full grown, the cow is called GoMn. 

Gh}urs assodate in herds, coudsting usually of from ten to 
twenty animals. So numerous are they on Myn F£t, that, in 
one day, the hunting party computed that not less than 80 
gours ))ad passed through the stations occupied by the f^rts- 
men. 

The goiu's browze on the leaves and tender shoots of trees 
and shrubs, and also graze on the banks of the streams. Du> 
ring the cold season, they remmn concealed in the saul fore^ 
' ' but in hot weather, come out to feed in the green valleys mid 
lawns which occur on the mountain of Myn Put. They shewed 
no disposition to wallow in mires or swamps, like the bufialo ; 
a habit, indeed, which the sleekness of their skins renders not at 
all plobable. 

‘ Such are the particulars which I have been able to collect re- 
specting the Gour. Whether they are sufficient to characterize 
it as a distinct species of Bos, 1 shall nut pretend to decide. 
The dze, form, horus, and, above all, the want of a dewlap, 
incline me to this conclusion ; but we may soon hope to have 
the point ascertained beyond dispute, by the transmission to 
England of further observations, and of a correct figure of the 
animal, by some of our enterpriring countrymen in India *. 

PLATE XI 

Fig. A. Outline of the base of one of the polished horns of the 
Gkiur. 

Fig. B. Sketch of the same horn, with its convex side towards 
the eye. 


* In the 9t!i volume of the Jlfem. du Mu». tTIIiat. NaU^ Geoffroy St Hilaire 
gives some particulars xn regard to the natural history of the Gour. He considers 
the remarkable dorsal ridge produced by bones superadded to its dorsal spinoua 
processes, and that this arrangement is analogous to the rays in the fins of fishes* 
-i-EuiT; 4 w is 
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Aiit. XVII . — Description of a Hydro-Pneumatic Lamp^ By 
Andrew Fyfk, M. D. F. jl. S. E. Lecturer on Chemistry, 
Edinburgh. • 

GThe discovery of Professor Ddbereiner, of the ignition of 
spongy platinum by hydrogen, naturally led to its application as 
a means of affording an instantaneous light-giving machine. 
Different instruments have accordingly been constructed for this 
purpose ; the first of which was that some time ago recommend- 
ed by Gay Lussac, for keeping a store of hydrogen, and in^ 
proved by Mr Garden of London. It is, however, expen- 
sive, and not easily managed by those not accustomed to the 
use of chemical apparatus. 

Another has been invented by Mr Adie, which, though 
much less complicated, may, by many, be considered alSMfirtBBr’^ 
expensive. The one I have employed for some time past, com- 
bines the advantages of simplicity, cheapness, and facility of ma- 
nagement, while it answers the purpose equally well with those 
above mentioned. 

It consists merely of a bent glass-tube ABC (Plate XI.), 
the internal diameter of which is nearly an inch. It is open at 
both ends ; fixed into a wooden stand B. The short limb C, 
is 5, and the long one A, 8 inches in length. To the mouth C 
there is ground a glass-tube, to w^hich is fixed a stop-cock D. 
At E there is a brass ring fitted closely to the tube, and from 
which there proceeds a piece of brass^ to which the spongy pla- 
tinum F is fixed by very fine wire. • 

As the platinum loses its power of ignition by exposure to 
air, or rather requires a large supply of hydrogen, J have it co- 
vered with a cap, represented by K, and which is ground accu- 
rately on the cylinder L. When the lamp is required for use, 
a piece of zinc is put into the short limb as at G,*and which is 
prevented from coming nearer than about %in inch from the 
bending, by a tube of glass as at H. Diluted sulphuric acid is 
th):n poured in, so,as to fill, as far up as I, after which stop- 
per and stop-cock are introduced. By the action of the acithon 
the metal, hydrogen is generated, which fills the short limb, and 
raises the fluid in the opposite one : and the production of gas 
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ceasing when the acid gets below the zinc, there is thus always 
a supply of gas subjected to the pressure of a column of fluid of 
from six to seven inches. When the stop-cock, therefore, is 
opened, the hydrogen is ^propelled against the platinum ; the 
fluid falls into the short limb ; and as the zinc is thus again sur- 
rounded by acid, more gas is generated to serve for the next 
time. The distance of the platinum depends on the size of the 
Iwrc of the stop-cock ; biit as the ring E is moveable, it can be 
easily adjusted. 

The apparatus described contains only about a cubic incli of 
^as ; but I find it is sufficient for affording a light, for, though 
it docs not ignite the platinum long enough to kindle the gas, 
yet there is sufficient heal to set fire to a sulphuric match. The 
moment, then, that the jdatinum becomes red-hot, a small sul- 
phuric match must be applied to it. The only circumstance to 
!bfe^tt?r.dcd to, is to allow the match to remain ignited for a few 
seconds, with a view of driving off any sulphur tliat may be left 
adhering, arid which prevents the ignition when the gas is again 
impelled on it. I would therefore recommend, that, each 
time it is used, the flame of the match be kept at it for a short 
time. 

I am aware that many improvements on this lamp might be 
suggested, and which, it must be admitted, would make it more 
complete, but they detract from one of its greatest qualifications, 
cheapness ; the lamp, as described, being purchased for about 
ten shillings. 


Art. XVIII . — Account of several new Species of Comhretim^ 
CliaiUetcg>^ Clcrodcndruvi^ GompliiayModecia, MussandUyJus- 
ticltty Brillantaisiay Parinarium mid Anthocliestnyfrom Sierra 

Leone, By Mr Gkokgk Don, A, L. S. 

« 

In a voyage undertaken by me in 1822 and 1823, for the pur- 
pose of collecting seeds and )>lanls for the Horticultural Society 
of Lqrftlon, I visited the western coast of Africa, the Bras^jls, 
some of the West India islands, and New York. Perhaps the 
most interesting spot I visited, was the colony of Sierra Leone, 
where I remained from the 1 8th of February 1822 till the lltli 
3 
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'Of April following. Other parts of the western coast of A£> 
rioa irate also interesting, particular^ ^ of St 'nio* 

nuat The number of rare and splend i d found in that 

quarter, and renuuning yet uifpuUidied, indu^ me to give de> 
smptimis d some new spedes beiem^g to those genera wMfh 
are most likely to arrest attendon, ei^er for th^ir beauqr, or it/e 
some particular qualities belonging to them. They fse dJ of 
them highly deserving of ^bdng cultivatdl in our stoves-; and 
several of them I have been so fortunate as to introduce into this 
country in a living state. I have marked wifo an asterisk such 
of them as are to be seen growing in the garden of the Horttcul- ^ 
tural Soraety at Chiswick. All those enumerated in the following 
pages are new, ot now described for the first rime ; with the ex- 
ception of GompMa reticulata, Ochna mtAt^hra and Justicia 
hiapida. Berides those here described, many others deserve to 
be noticed for their elegance or for their diowy flowemj^ng|k<tf 
which are hitherto unnoticed in botanical works. These m&y 
form the subject of another communication. « 

It may perhaps be interesting, in the mean time, to mention 
the names of a few of the most likely to attract the attention of 
persons visiting the colony. They are as follows: — *€lemati8 
^ondj/fora, DeCandoUe; *Cratovq/r«^afM,Bot.Mag. ; *Jpo~ 
moca spimdene, new, like I. panicuhia ; *Jpormaa invotucrata, 
Beauvois ; Banisteria Leona, and a new genus nearly related, 
with alternate leaves 'f ; * Erythrophktm, Af2. the Bed Water, 
or Gregre Tree of the Negroes ; Loranidaie, two spedes ; *Lo~ 
phira alata, the Scrubby Oak of the colonists, with its long, 
leathery, pale green leaves, and panicles o^ white flowers, very 
conspicuous; *Oabeckia grandiflora, Afz. herbaceous, and 
roots tuberous, flowers large, blue ; RondeleHaJibrifufft, Afz. ; 

* Smeatkmannia keoigata and pubeacena, Solan.$ ; Spaihodea 
oampantdata and kevia, Beauv.; * Tetracera pototaria, A£z. the 
Water-Tree of the colonists ; Gardenia cocemea, new, flowers 
the size of those of Vinca roaea; Gardenia ptdcheUa, floirers 
white, throat yellow, the rize of th« preceding, ‘witl^ many 

« 

^ S«e Mr Brown on the Congh Plants. 

X See Mr Brown In the Linn, Trans, 


I 
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oilier species; *Ca»sia conspicm, new, like C. Jiettdttf .the. 
Monkey Drum-^i^jildc Tree of the colonists; *Jnm cempree- 
Sitak, new, bulb 1»W, round, and flat; *Ale(n»i several specks ; 
PavettOi two or ^cies ; Sttttphemthus sarmentosue ; *Ble- 
Ha Gumenaef new, like B.'verecunda, but larger; Hamantftut 
mult^oruej witl^ many others. All the fruit-trees of Sierra 
Leone a^ likewise interesting, but are now mentioned in the 
4!th Fart of the 5th volume of the London Horticultural So- 
ciety's Transactions, where there is a figure of * Sarcocephalus 
esctdenfuSf the Sierra Leone Peach. 

Professor Afzelius of the University of Upsal, who resided in 
the colony of Sierra Leone for several years, formed an extcn> 
sive collection in every department of natural history. It is 
much to be regretted, that so distinguished a naturalist should 
not have ^ven his discoveries to the world soon after his return 
to Europe. Among his collection of plants in the Lambertian 
flerbanum, are specimens of all those noticed in this paper. The 
examination o^this collection proved of great benefit to me. 

COMBRETUM. Limi, ct Schreb. 

1. *C. comoflum; scandens; ramulis pubescentibus, foliis oppositis, oblongis 
acutis integerrimis, adultis glabris, basi subcordatts, breve [letiolatis; 
racemis paniculatis, brachiatis, spicis elongatis coiifertitloris ; bracteis 
lanceolatia acutis. 

Has. Ubique circa Sierra Leone. 

Pamevia composita, spicis numerosis elongatis oppositis et verticillatis. 

Flores coxnosi. ^ 

The C. comosum, is a beautiful climbing shrub, and attaches 
itself to other shrubs which it grows near : if growing in a place 
dear of other plants, it supports itself, and in these cases as- 
sumes a conical form. The younger branches are pubescent. 
The leaves are opposite, large, oblong, pointed, endre, smooth, 
and' at the base, somewhat cordate, upon short footstalks. The 
paiflcles are braduat^, composed of numerous, elongated, oppo- 
ate or verticillate spikes, The flowers are crowded or tufted, 
about twice the aze of those of C. purpureum; of a deep scarlet- 
colour. Vf'he seed-vessels, before they be perfectly ripe, are of 
a pale red, which makes a striking contrast. This plant is very 
common in the low lands as well as in the mountains d* Sierra 
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Leoiie. The profusion and brilliancy of the Uossoms, Cf^if 
attract the attention of strangers. 

2f C, intermedium i scandens; romuliB pUbescentiliK^iiis oiipositis vel vWu 
tidUatis, oblongis obtusis infegenimis, adiMiiij^ tnucrcmiti^ wt ’ 
subcordatis, breve petiolatia ; panicufa bracbiata ; apicis doQgiitisi 
bus densissimis ; bracteis ovatis acutia. 

Had. Ad rivulorum margines in Sierra Leone. 

Habitus pnecedentis, sed folia sunt obtusa, et flores duplo miyores et den- 
siores. 

Tills is a beautiful climbing shrub, and is nearly related to 
the preceding, from which, however, it is very distinct, the 
flowers being nearly double the size, and more crowded. Tha 
panicles are brachiate, composed of numerous, opposite, but 
more commonly verticillate spikes. The leaves are often in 
whorls, oblong-obtuse, smooth, and entire, standing on short 
footstalks. This shrub is of rather rare occurrence, aqd alw^s 
grows by the sides of rivulets in the low lands of SiawMiftieQSie. 

I did not see more than three or four plants during my stay in 
the colony. This shrub is more straggling thaeki C. coniosum, 

3. C. pcmbsulatfnm ; scandens ; panicula ditfusA 
Haii. In Sierra Leone. 

Flores non vidi. 

This is a tall climbing shrub, sometimes extending to the tops 
of the loftiest trees. The flowers I did not see ; but, from the 
habit of the plant, I should expect them to be very diflerent from 
any of the preceding. The seeds grow in loose, scattered pa- 
nicles, quite different from the other species. This plant is found 
growing in small islands opposite to the settlement of York, 
about eighteen miles from Freetown ; anfl no where else have I 
seen it. 

4. C. spinosum ; erectum ramosum ; ramis spinescentifius ; foKis oppositis 

oblongis integerrimis, adultis glabris, petiolatia; racemis |)anici4btum 
axillmibus termiipdibusque. 

Hah. In fruticetis depressis circa Sierra Leone. 

Flores magnitudine C. pwrpurei ; rami seniozes spinosi. 

C. epinoaum is an upright, branching shrub, with the older 
branches spiny. The leaves ore oblong-entire, sfii^th, stand- 
ing on longer footstalks than the rest. The racemes are pani- 
culated, axillary and terminal. Flowers sc^tered, of deep 
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ffiilf4e«obW;aib(ratt|iei^c>f those of C.|NW)pttraM»* T|w 
{^t grows on thf , foad-^ Isodkig to Congo Town. 1 idao 
ttj^torved it m Kii^ Tom’s Fcwt» a little distance fiom Fre^ 
|gpm»lHit by no mitona common. •> 

ft. pranc^krum : humile, subscandens; ftiliis oppoaitis, cordato-oblongiaf 

mucronatis mtegerrimiSy utrinque nunulisque hirsutu, breve petiolatis.; 
Tacemis secundis axillaribus tenninalibusque. 

Hab. In focia depreaais ad Sienn Leone. 

Flom magni, cocdneL Aniherm luteae. 

This is a low, somewhat climbing shrub. The leaves are op- 
ponte, cordate, oblong, mucronate, entire, hairy as well as the 
young branches, upon short petiols. Racemes axillary and 
terminal. The flowers are very large, and secund, of a deep 
vermilion colour. It grows plentifully near Freetown, and on 
the road to Congo Town. The flowers being so large, have at 
iirst sight the appearance of those of a species of Ifomcsa^ being 
as isrgt& uiriii Ipomwa QM^xmoclit 

ft. ^C^leueophyllumf erectum, ramoBum ; foliis oppositia oblongis obtueds mu- 
cronatis, utrinque nunulisque birsutis, integerrimis breve petiolatis, ju* 
nioribuB niveis ; racemis umbellatis terminalibus abbreviatis. 

Hab. In locis depressis ad Sierra Leone. 

Fkf€8 ftistigiati, umbellatL Anthera nigne. Folia juniora nivea. 

This is a most beautiful upright shrub. The leaves are op- 
posite, oblong, obtuse, pointed, hairy as well as the younger 
branches. The floral leaves are of a whitish-cream colour. 
The flowers are scarlet, with black anthers, growing in umbel- 
like racemes at the extremity of the branches. The C. huco^ 
phyUum grows near Congo Town, and also in King Tom’s Point, 
a little, distance from Freetown. The scarlet blossoms, with the 
white floral leaves and black anthers, have a very gaudy ap- 
pwance. 

3^ C. ; ramosum, tomentosum ; foliis oppoaitis oblongis rotunda- 

tis mucronatis integris, breve petlolatis; racemis oxillaiibus oonferti- 
yjSoiis. 

Id fruticetis ad Siqrra Leone. 

Fruiep Bcandpns ? Fkrea parvi, albi. 

The C. tommtoium grows in shrubby places both in the low 
lands and in^4he mountains of Sierra Leone. The whole shrub 
is wooDy. The leaves are opporite, oblotog, round, mucronate, 
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updn diort footstalks. The flowers are snuU. and whiter, jn 
evowded, dongeted, anllary racemes. 

«e. C. micranihum ; erectum/itanuMluin ; foliis bvdSWUpUHitl^ 
tiolis brevibus ramulisque jiffibescentibuB ; 4MiSbi:«vibu8 
laribiu. 

Hab. In fruticetis depressia ad Sierra Leone* 

Flores paryi, rubri. 

This shrub is upright and branching. The lea^ies aise oppo- 
site, oval-acute. Thc^etiols are short and pubescent, as well 
as the younger branches. The flowers are small and red, grow- 
ing in short, slender, axillary clusters, and sometimes the clus- 
ters are so numerous and crowded at the apex of some of 
branches, as to assume the appearance of crowded panicles. It 
grows in shrubby places in the low lands, and is sometimes to be 
found in the mountains of Sierra Leone. 

9. C herhaceum^ humile ; ramis calycibusque pubescentibus ; VoUis slftSmia 

lanceolatis mucronatis integris, subtus seiicds, breve p*BIHRII f .psdtui- 
culifi axillaribus, paucifloriS) racemiformibus. 

Hab. In locia depressis ad Sierra Leone. 

Radije lignosa. Caulis simplex, ereetUB, herbaceus, pedalis et ultnu Flores 
parvi, albi. 

C. Iierbaccum is a small herbaceous plant, about a foot high. 
The sterna are simple, and pubescent, as well as the footstalks, 
which arc short. The leaves are alternate, lanceolate, muiTo- 
iiatc, entire, silvery underneath. The peduncles are axillary, 
bearing from seven to eight flowers, racemose. The flowers are 
small and white. This singular little, plant grows abundantly in 
clear low lands near Freetown., It has little of the general ap- 
pearance of Combreitim, but has certainly all the essential cha- 
racters of that genus. 

10. C.serio€um; suffruticosum, erectum, calycibusque pubcscena 4 

nis lanceolatis oblongis integris, subtus sericeis, breve petiolat|B 
cemis axillaribus, confertifloris. 

Hab. In locis depressis ad Sierra Leone. 

Flores parvi, albi.— Oba. C. herbaoeo affine. 

C. aericeum is nearly related tojD. terhacexm^ bu)^ <(0c plant 
is more shrubby. The leaves are not pointed. Tlie flowers' 
grow in axillary clusters, are very much crowddA' and fxe ga- 
ther smaller than those of C. 'herbaceum. The phint. is up- 
right, pubescent, as well as tlie peduncle and calyx. The leaves 
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are obloi^i-luicecdate, silvery undemrath. The flowers are small, 
whitish, i^pearing 'ih crowds axillary' clusters.' This plant 
^lipws in the low lands of Sierra Deone^ 

CHAILLETEA. Be CanddUf Ann. de Mus. 

!• C. toaBkaria ; foliis alternis oblongo-lanceolatis iicumiiiatis, maxgtne un- 
dulatls, integris glabris coriaceis, breve petiolatis; racemis paniculatis 
axillaiibdb terminalibusque ; drupa ovata, pubesccnte. 

Hab. In montibuB apud Sierra Leone. « 

Fruiex 10 pedalis et ultra, ramosissiina. Flores parvi, albi. 

The English name of Chmlletea iaaAcarxa is Ratbane. 
is a deadly poison prepared from the kernel of the fruit 
by the Negroes, which they use for the purpose of poisoning 
rats, whence this name. The shrub is from 8 to IS feet 
high, branching much. The leaves are alternate, oblong-lanceo- 
late, coriaceous, pointed and entire, smooth, with the margin 
waved, «jy|P$9l, short footstalks. Panicles terminal and axillary. 
Flowers small, white. Fruit ovate, pubescent, about the size of 
a pigeon's egg. This plants grows plentifully in the mountainous . 
parts of Sierra Leone. 

2. C. toanoaria var. eompressa ; fructu subrotundo, subcotnpresso, pubescente. 
Hab. In moncibus apud Sierra Leone. 

FrtOeae 10 pedalis, et ultra, ramosa. 

This is in every respect the same as C. toxicaria^ but the 
whole shrub is much larger in all its parts ; the fruit rounder 
and rather flattened. It grows mixed with the former in the 
mountains, but is not so plentiful. The kernel of the fruit pos- 
sesses the same poisonous qualities as that of C. toxicaria. 

8. C* ereota ; ramis elongatist ercctifi ; foliis altemis lancedlatis oblongis ob- 
tusis acuminatis integris glabris coriaceis rigidis ; floribus axiUaribus ; 
drupiB ovatis subrotundis pubescentibus. 

Hab. In montibuB apud Sierra Leone. ' 

^^^Fruleat 10 pedalis, ssepe ultra ; ramis elongatis erectis. 

^ kernel of the fruit of this species possesses the same poi- 
sonousi ^uaAities as that qf C. toxicaria. It is found very plen- 
tifully iq,|he mountains of S^ierra Leone. The shrub is from 
8 to IS feet hi^h. The branches elongated. The leaves are 
alternate, okfong-lanceolate, acuminate,' smooth, doriaceous. 
Flowers axillary. Fruit about twice the size of that of C. ioaU 
caria^ and less pubescent. 



Jbund near Sierra Leone. 
CLERODENDBUM. 

1. C. hOtuhimt scandenB, piloattiii; foliis oppo^Kijl « 0 Hti« iaU|||t|a 

* flwepe 0 ubcordatis» utrixique JiirauUs^ longe panicula diiilwtii* 

ma, patente terminali. 

Hab. In montibus apud Sierra Leone. 

Phres albi. PHammii puipureL Anthera luteae. 

The Clerodendrum hirsutum is a small climbing, Jhairy shrub, 
from 8 to 3 feet high. ^ The leaves are opposite, oblong, acute, 
entire, hairy, and often at the base somewhat cordate, upon 
long petiols. The panicles are terminal, dichotomous, and 
spreading. The flowers are white, with purple filaments 
yellow anthers. This shrub grows plentifully in tlie mountains 
of Sierra Leone. 

2. C. simplex ; erectum, pilosum ; foliis oppositis oblongis acuminatls inte- 

fpris, longe petiolatis ; panicula dichotoma patula terminali^ 

Hab. In montoeds prope Sierra Leone. 

Frutex 1^ pedalis. Flores albi. FUamerdi purpurci. AnffiSra lutdic. 

This is a small upright plant, about 1 ^ foo^ .high. The stems 
are simple and hairy. The leaves arc opposite, oblong, point- 
ed, entire, upon long petiols. The panicles are dichotomous, 
spreading, and terminal. Flowers white, with purple filaments 
and yellow anthers. This beautiful little species grows in the 
mountainous ports of Sierra Leone, but is rather rare. 

3. C. spdendem ; acandens, glabrum ; foliis oppositis ovatis oblongis acumi- 

natis integns, breve petiolatis ; panicula dichotoma patente terminali. 

Hab. In montibus apud Sierra Leone. 

Flores splendide coccinei. FUamentm luteee. Anthera subcoerule®. 

C. splendens is one of the greatest ornaments in the low bushy 
parts of the mountains of Sierra Leone! 1 have also observed 
it in the low lands, but by no means common. The shrub is 
climbing and smooth. The leaves are opposite, ovate-oblong, 
pointed, entire, at the base often somewhat cordate, aiid sniOQlllli^ 
dark green ; the petiols are short. The^ panicles are dici|ic^ 
mous, spreading, many-flowered, growing at the of 

the branches. The flowers are of a dbep scarlet colow, with 
yellow filaments, and bluish anthers! * 

'4. €. oumnHuh •* scandena, glabrum ; feliis oppositis ob^xi^i^aeeiininstistttu-^ 

cronatis integris, breve petiolatis ; panicula dichotoma conftMflera, ter* 

minali lateraJique. 

Hab. In montibus ad Sierra Leona. 

Fiores aurantii. Fihmenta lutese. Anthera subcoerulece. 
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shrub is rekted to the prececfiqg. It is dimhiflii; 
and smooth. THlr uafres are opposite, pointed, entire. 
petidb are short. Thp panicles dichotomous, crowded, many* 
flowered, terminal or lateral. '> Fl6wers orange-coloured. Filit- 
ments yellow, anthers bluisli. This plant grows <ni the moun- 
huns of Sierra Leone. 

6. C. fMiliijihrum ; assurgens, glabrum ; fqliis oppositls ovato-lanceolatia acu- 
minatia^ interne rugoslB, longe peiiolatis ; panicula confertiflora termi- 
naU. 

Has. In Sierra Leone monte, Leicester Mountain Anglice dicto. 
parvi, albL FrtOejt 12 pedalis. 

C. mtMiflcrum is rather an upright plant. The leaves are 
rather rugose, smooth, ovate-lanceolate, pointed, entire, upon 
long petiols. The panicles are many-flowered, crowded, termU 
nal. The flowers are small and white. This shrub grows on 
LeicestQI^J^puntain, and no where else have I seen it. 

SOMPHIA. Schreb. Gen. 

1« G. reHeuIala *; foliis lanceolatis oblongis glabris serratis acutia reticulatis, 
breve petiolatis ; panicula diffusa, terminalL 

HaBs In lods depressis ubique circa Sierra Leone. 

Ffutese 3 vel 4 pedalis, ramosa. Corolla lutea. 

The Gomphia reticuUUa is very common in the low lands, 
and also in the mountains, of Sierra Leone. It is a small 
branching shrub, about 3 or 4 feet high. The leaves are ob- 
long-lanceolate, pointed, smooth, at the margin serrated, upon 
short pietiols, the veins reticulated. The flowers are yellow, and in 
terminal, spreading, branching panicles ; the peduncles are short, 
and often three together. This plant has also been found plen- 
tifully in the Kingdoms of Oware and Benin, by the Baron de 
Beauvois, who has given an excellent figure of it in his Fhre 
dfOmare et Benin. 

; foliifl Ablongis obtueds, mqualiter serratis, breve petlolatis; 
terminali, diffusa, con&rtifloFa. 

Haai^n lods ^presda drca Sierra Leone. 

J^rililS^3ird4pedaH8,ram(^ CioroBa hxtesu v 

ThM shra|)thi nearly related to the preq^ng, but diifers iboiii 
it, in having the leaves oblong-obtuse, and the flowers more 

. . .... H iii.l..... . . ■ ... I ■■■Wl I I 1 ,1. ii U l. i itl 

" in the Fhre tTOware, 



Jmmd fimr SUrra 'LtoMi 8l^ 

ofowdted. Tins new spec^' grow* m not ftir ftiHn 

Kwetowii, but is ratherrare. 

S. 0»iuUgrybllaf fUiia lanceaktx) acmritrmlfa intc^enimia g^kbii*. ' 

breve petMatis ; paakuls term&ali, diffiim. 

H 4 B. In maritimlB juxta Promontorium Shilling Ang^e dictum. 

FruUa 3 vel 4 pe^bdia, nunosa. CcroOa lutea. 

G. iategrifiMa is a beautiful vev spedes. Tbe* kaveft axe 
oblong-laoceolate, acunfinate, smooth and entire, upon shcart 
petidls. The panicles are spreading and terminal. The pe« 
duncles are short, and often three together. The flowers are 
yellow. The shrub is very slender. It grows by the aea*lide' 
near Cape Shilling. 


OCHNA. Zinn. 


1. O. ; fbliis lanceolatis oblongis acuminatiB integria rqiandis gla- 

bria, breve petiolatia ; racemia aimpliciter lateralibua, el ongatia. 

Has. In loda depreaais prope Sierra Leone. 

FruUa 6 vel 6 pedalis, erecta. Corella lutea. 


Tins spedes appears to have been first discovered by Smith' 
man, and is described by M. De Candolle in the Aim. du Mui. 
vol. xvii., from his specimen. The shrub is about 5 or 6 feet 
high, erect. The leaves are oblong-lancedate, pdnted, smooth, 
entire, and waved at the mar^, upon short petiols. The 
flowers are yellow, in dmple, elongated, lateral racemes. The 
pedundes are short. I observed this shrub near Cape Sierra 
Lecme. My specimen diflers from the figure in the Aim. du 
Mua. in the leaves betng much longer and narrower, and wa> 
ved on the margin. 

(To be ctmcluded in next dumber.) 


Art. XIX.— Coiyrdwres regarding the Original Fbrm^ijjr 
the Pj/reneea, By M. J. Da CHABrsnriEB, Dire(|^^.^ 
Mines de Canton de Vaud, &c. *. 

The examination of the atrocture of the PjrenelB, IeH^ feapeh 
dially the olftervationB. whi^ may be mide upon ^fhe rriatmii 

* These eoiQeetuKi tegavding the P^rrenees are extracted team C^iaxiHai^^ 
^ Emti 9ur la CaiutitaUon GeognotHfoa do$ PjfrenaeM^'* a work od dMbguMM 
merity which was crowned by the Boyal Inetitute of France. 
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tottfrertP the of the jrocks and the.exterhaLTorm ,of 

furnish the |^lo^st 'n^h aioeiple 
iltMeimh for estaUishing interesting conjectures re^^^ardii^ ,thc 
dliginal form of these niounttiinsy and the revolutions which, by 
modifying and breaking down this form, have succes^vely g^ven 
rise to that under which they now present themselves. 

' We shall attempt briefly tp point out these conjectures ; and, 
fenr this purpose, we shall recapitulate the principal facts .which 
the arrangement and disposition of the rocks have exhibited in 
the Pyrenees. 

••We have seen, that the different formations are disposed 
in bands parallel to each other, and parallel to the general 
direction of the Pyrenees ; that the granite forms only a single 
band, or, speaking more correctly, a chain or series of protul^- 
ranees ; that each of the other formations constitutes in general 
two ha!!ftrr*one of which is situated to the north, the other to 
the south of the granitic chain, resting upon it in the order of 
their relative antiquity ; that many of these granitic protube* 
ranc^ss ikre separated from one another by valleys, while otherS) 
on the contrary, arc, as it VCre, agglutinated by rocks of later 
origin, which have filled up the spaces or vacuities by which 
they were formerly separated ; and, lastly, that it is com^upnly 
in the spaces which exist between two great protuberances that 
we observe the bands that occur to the south of the granitic 
chain, touching and mingling with those which occur to thq north. 

These facts entitle us to presume, that the granitic formation, 
comprising that of mica-slate' and primitive limestone, forixir 
ed originally an uninterrupted chain, or rather an elongated 
line, having a direction from south-east to north-west, and being 
of a height, whether absolute or relative, much greater than at 
•the present day; that at a period anteiior to the formation of 
the other rocks which recline upon it, this granitic chain has un* 
dei|j^|fr degradations caused by a power (perhaps currants of 
water^Hiich, acting hbrizontally from south to north, or from 
north has broken its ridge in many parts, scooped it 

out to agrettt^epth, and changed it into a series of mo^ or 
• isolMed ominences ; that the rocks formed after this reyojlutkKn 
’havl kp^ied on each side against this central granitic chain, 
have filled up, its deepest hollows, and have even covei^ its 
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lemcit ptotttbaaaces; and that^ 
wwldti^the ridgBof tha ^naiidvt 

at m same tine tiiat^ tlie whole aluijiiiafilin'l'jr 
Near, at we observe at tiie*pcg^ day* <^bal ttn MgB fiCldMi 
Pyrenees, with the exception of a snud} nueibtf of pl a eii^ ll Jla 
longer the ridge of the granitic chain, which is found removed 
at some distance to the north ; but that this gebgraphia ridge is 
composed of more modern rocks, which generally sutpass dm 
fnimitive formation in height, we are natmaily led to.pcetainia 
that the Pyrenees have undergone a second very oouridarable 
degradation. . •* 

The dumpition of the rocks^ And- die eztmiai fiifin of the 
mountains, ^pear to determine the period of this iwvolutioia 
It is probable that it has taken place after the formation of the 
trantition deposite, and before the excavation of die preagndy ex- 
isting valleys, and consequently before the dep^aa||«of fbe 
' trap forination, which, as we riiail see in the sequel, appears to 
be of a very late origin. * <• 

Observation tends to induce a presumption, that this degeHf 
dation has princqially attacked the ridge thmi existing, and all 
the nordwrn aspect of the chain. 

We shall represrat by a diagram the results which have |pveu 
rise to this suppotition. 

Fig. 9. PI. IX., represents the vertical and transverse scotiou 
ABC of the Pyrenees in die direction of thrir breadth, sodi ai 
we presume it to have been before diese mountains underwent 
die degradation c£ which we hava been qieaking. We aee in 
this section die two declivities AB and AD of equal sise; the 
granite occupying the centre, and forming the .ridgeof dmciudn'l 
the transition formation, and the secondary formatioa, dktribu* 
ted in nearly equal quantities, upon the south oihI north sides, 
resting upon die granite. 

Let us now suppose diat all the portion of these 
ritoated between A, B, end C, has been destroyed by the ciHof 
some power acting from north to south, in such a fliaana^liurt 
there remains only the part situated between C, B,' a»d«IX 
* The neoessa^ oonsequence of this degradation wd!uld*lla h 
oonoderable change in the external form of the whole ahaln ^ 
VOL. XI. Ko. 9%. OCT. 18S4. a 
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«lraitmams,'aod eqMeially iti the diqwatioB and. distribudon of 
4lM^MiekB -with «|)Mon to the external finm of the «ludB!|' ki 
ebott^ t^s Tevohuim..would produce a^maMtude ai leeulta' and 
amdeaitB whkli are observed in the Pyreneea, and of .wlddi we 
<tdiaU reoapitulate the dnef. 

There would result from the destruction of all the parte situ- 
•ted between A, B, and C» Ist, That the ridge would be lowered ; 
and, further, that its poation wouH.be removed more to the 
aoutb, and that ccmsequently the northern aspect B, C, would 
'beoome longer and more sloping than tlie southern one B D. . 

** Sdly, That the granite, including the other primitive roedts, 
-would no longer form the ridge the central chain, to the north 
of which it would occur at a short distance. 

‘ -' ddly. That the southern bands of the secondary and transi- 
tion fbi^atimis would obtain a height which would in general 
flurpaMjthat of the granite, and that of all the other rodts atua- 
ted to the north of the primitive formation. 

-Itbly, That‘«the6e two southern bands would, in general, form 
the ridge of the whole system. 

. , Sthly, That the transition formation would be much more dif- 
fused, or, at least, would appear to a much greater extent, upon 
the north side than upon the southern declivity. * 

6thly, That the secondary formation would occupy all the 
southern dedivity, while, on the northern side, it would only 
farm the low mountmns at the foot of the chain. 

- We here see how well the necessary results of the supposition 
which , wc have admitted, accord with the actual phenomena. . 

• ' Several other obseirvations would further lead us to presume, 
that, independently of the great revoludon of which we have 
been. speaUng, the northern part of the Pyrenees roust have 
undergone, previously to the formation of the {nvseiit valleys a 
new degradation of considerable extent ; sudt, for exauilde, are 
thiLftenerslly sefter and more rounded forms of the northern, 
'omlpkred with the southern, mountains ; the more coasuterahhi 
mioberof basins in the French valleys than in those .of the 
Spaiudtjnde; and the immense depositesef transported rodu, of 
wfaili^ithh soil of the plains whidi extend from ttie nwth sale of 
the Pyrene is formed. 



( 95d ) 

Aty. Mttgne^eai EmptrimaOti jtfiMblNlI 

* Mir Mammr tfika EaUttfiffe i^tke Mi^ ni tbxi‘:EMe^gtk 
^^vrugimm Bodies, ond H^ Mode qf\ite Eewdopitmil^ 
WtLLiAU ScoBSSBvJwn. F. R. Load. & Edid. M. W« d. 
he. 

The phenomena of magnetism are so curious, and th^ prin^ 
eiple itself has become of so much importance in scienc^ that 
any thing which throws light upon the manner of action of this 
wonderful agent, may not be unworthy of publicity. The ex-** 
perimenta that I have to mention, were suggested by an investiga- 
tion of the nianner of the existence of the magnetic principle In 
ferruginous substances. They are so simple, tbat*I can hardly 
suppose them to be entirely new, though they were new to me"i 
yet 1 venture to describe them, because of the gbytawylhist^ 
tion they oQbrd of several of the phenomena of magnets; and 
this is the object I have particularly in view in detailing them^ 

It is a fact that has been rendered sufficiently clear by M. 
Biot, that the magnetisms of ferruginous bodies are principles lOi* 
siding at all times in surprising quantity in these bodies. Iron, 
magnetic or not magnetic, has precisely the same quantity bf 
the magnetic matter within it, the magnetism in the one ease, 
l)eing separated and arranged in a peculiar order, and, in 
the other, neutralised either by confusion of order, or coales^ 
cence. It is a fact equally certain, that the magnetic principle, 
is, by a constitution of the m^tai, permanently confirmed in 
every particle, so as not to permit, by any possibility, either of iu* 
crease or of diminution. A. very simple experiment was found 
to illustrate this. I took a steeUwire of |th of an inch in dia- 
meter, and iO inches in lengCli. I notched it about ^ throu^, 
for separation into six equal portions, and then magnetised it 
strongly, in a way that prevented the liability to amsee^m 
that is, so as f.o give an equal distribution of the ixiii|||n^ 
tin power, to confine the poles to twof and to leavd those perfes 
at tfae^extremities of the wire. The iron was then In^eil at 
*'\he, notch nearek to the north pole, and the attractive Iqifoi of 
the fkigiiieet^ on a small compass placed at the distflaebof rist 
inches, was a deviation of 19 degrees. The next central por^ 

z 2 



MB' Mr Beor&ib/i llUtstraitoiU^gf Ike Marmer^^ £wiitencc 

libfawttthenreittov rf , uiditsattmethre ftnse itetctaiiaed, wkidi 
and ao cU0 tha re«t tn suooecMioit.' The de^victHa df 
prodoced l^r the north pcde of eacli in BttenMkw in% 
Nbw L, Ifi* ; No. 80“ ; Noj.«.s 80^ s Not 4, ‘81'^i No.fkt m’iX 
Ito. 6., ; and of tho sooth pbles^ Na 1., 4^*$ Na 8i, 4^* ; 

No. 8. 4^- ; No. 4., 4I ‘ ; No. 4» ; and No. 6., 4» •. n the 
magnetianjg powers, any change in the magnetum of each parttde 
had takon {dace, it is evident that there mitst have heed a gnsater 
attractioo o£ northern polarity in the fragment at the Nerth 
P(de, than in that at the sooth ; and that in the central fragu 
mients, which, before separation, were withoot attractive iottftt 
there must have been less magnetic intensity than in Uw fiag^ 
avmts detached from the extremities, nrither of wMch effects 
occurred : it is therefore evident, that the magnetisms were equah 
1y distriboted throughout the bar, even when its condition ;was 
socfa, Jt^sbdts poles exhibited a powerful degree <ff magnetism, 
and its centre none. 

The mannerof the existence of the magnetic prindples, them- 
is in each partide ; and the phenomenon of the magnetic 
oonditimt seems to conrist of such an arrangeraott of the priii> 
dples as may form a battery of magnetic particles. Whether 
4^ arrangement ia effected at the moment of ^ving the sen- 
able magnetism to the body, by a decoropoation of the two 
magnetisms (two principles bring supposed), which were before 
aecdnd in earit particle by comlnnation ; or whether it consists 
ip givmg a new arrangement to the magnetic principles, acootd- 
to the axes of the bar, BU{^>oring them to be moveable in 
the particles ; mr whether it may oonast of a change in the posu 
tioB of the mdeeules of the iron into the reqtuied anangemait, 
is uhoertain t- hut, in ritbev case, the apparent phenomena must 
he amifaur. If the tirst suppoation be the true one, then the^ 
magnetic copdpion is the decomporition of the magiietism8,iand 
tiirir arrangement in a certain order,, according to the directian 
of ^ axee nf the magnet; and the unmagoetie omdkwmJhe 
mutual neutnihsing of the two prinripks.in each partid^ .If 
the seeoud'be ^ <me, then the magnetic oonditieanqMkea 

4"' “ . * ■' < • J " - / ,'j ( J,*' /■' > ’ 

fiwon why the southern poles Ikad leM insgAdic Ibiee IIM 
hiS ttol yet bee 
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fml^<maxnmgimwt> to be^eoducH) in 

ip«ifM^ieii« <KiB#uoa bwg ^plgk^ 

MdoBs io end portiok. If jtbe Uiitd |iito,.(i«if|!ect 

the itMilflculM of the hron inttSt‘be npbtle <» the aj y lice ty B af -aa 

extffNud atttscttve forces aod aa anangement of the ,ph|ro4<» 

the won be necessaiy to the developtaent of the aMgaetkeBa#* 

tion. • ' 

1b whatever manner ^le effect is' produced, die fidloifiugtCPt* 
pncimeots, I conceive, will shew that the magnedc force of as; 
bar is the result of the oomlaned and aggregated nmglM|lknw ^ 
a^ the individual pardcles, in the same way that the. power o( 
the galvanic battery is the result of the aggcegate of the electri* 
citieB fif eith pair of platea These experiments, I may premtpe, 
were all made with small magnets of inches h^, and 
diameter ; and - thmr magnedc force in connection^ ax^ in xpri* 
oui acrangmnents, was detmxnined by the deviadon pmigced pn 
the compass of the magneiuneterf at the distance of m m^|iBS 
from the extremity, of the nearest magnet ^ 

1. I comlnned nx of these wires in a regular smies of altim- 
nate north and south poles in connection, so as to form a street 
line, the nearest pondon bang at the distance of 6 inches, and 
the most remote IS indies from the centre of the compass. The 
devimion that resulted was SS”. (PL XI. No. 1.) Then, breaking 
the connection of the series (as in No. g.), but kequpg the 
magnets the same distance from the compass, the deviadop. dinu» 
ni^ed to 18”. 

SL I next placed the nx niag^ts in a parallel series, all in 
ccmtact (No. 3.), and at the distance of Q inches fiaom the cook 
pass, when the deviadon was found to be 93% indicatu^ a force 
somewhat less than that ^ven by the font series or battoy, al^ 
thoBj^ five out of six of the magpets wmre, oA on average^ 
iaebes nearer to the compass than before, and exerting, ecmae^- 
4|ii6ntly, vma thrioe die force diey were c^whle^, when in dbeir 
snare rtmote posidon. The wires beii^. afterwards seplimtad^ 
in Na 4.), the attcacdon increased to'SG’. • 

" 8v' Varying. the experiment, the ax magnate were fbunned into 
three pandlel ' series in ‘contact, oonrisdng of two magtetts .in 
kogth (No. 5,), the north poles of one series being in ccmtact 
with the south poles of the ether; the deviatkm in tlda eaail was 
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S}% w4 wbeii th^y were separated m two divisions (aa in No, ft)». 
U^J^isIied to 83^; .but increased, on % separation of 
tnjjgwt <No, 70* to ♦ 

Tbe next arrangement was inHwo parallel lines in contact, 
of three...iiiii^et8 each (No, S.)* when tbe deviation was agun 
31^; and, separated into three poruons (as in No* O.)* it dimi** 
nished to 

<9. In like inahner, each of the arrabgements represented, in 
Ph XI. No. 10, 11, and 19, gave a deviation also of 31'' ; but on 
each magnet being disconnected, it diminished to 85% 96^, imd 
and, separated only partially (that is sidewise, but cook 
nected lengthwise), the deviation was 99® in No. 11., 30® No. 1^., 
and 31® Np. 13. 

Nowi it is a remarkable result of these simple experiments, 
that, in tbe various arrangements that were made, a great aick 
quisition o^ power above that of tbe detached power of all 
the ma^ets, was invariably obtained, by uniting them in a 
magnetical ordfr,— that is, either with north and south poles, 
contiguous, and in contact (as in Nos. 1, 5* and 8.); or, with 
the northern portion of one laid parallel to, and in contact 
with, the southern portion of the next (as in Nos. 10, 11. and 
IS*) ; and it is also remarkable that in almost whatever mait* 
ner, the arrangement was varied, the magnetical ohler being 
strictly preserved, the result was the formaticai of a magnetical 
baiterff^ of ewtictly the same attractive force, which was uniformly 
equivalent to a deviation of 31® in each of the arrangements, 
No. 5, 8, 10, 11, and 13. ^be accession of power gained by 
all these arrangeinent| above the order of tlie magnets in No. 3., 
which is the usual series of compound ma^ets, points out a 
method of augmenting the intensity of artificial magnets, by 
adopting any di these arrangements which promise, from the 
analogous experiments, to be capable of aiFordtng a very great 
augmentadon . of intensity. All the preceding experiments, it 
appears to me, tend.^to illustrate the probable manner of the 
action of the magnetic particles in a magnetised body;— **each little 
magnet made use of being supposed to represent a single partite ; 
and they^C'in a particular manner, point but bow the mdividiial ' 
magnetisms of each particle, when duly arranged, contribute to 
the total effect. If this l)e tbe case, ihc action of a magnet in 
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die^ki|(^g the magnetic propertiea of mf ^etmgaaata bod^« 
Anply ooDilnte ki giving arrangement 
iknd the manner in which tbU ia ace(mq^lMMd|-.i%tl<#^ 
very well illustrated, by dieVaperipent I shall nwt dawiiilMh . 

Let there he sevetd smell angnetie needles (JiMse ^i^ised 
were'en inch in length), wtdi a-smaU standef 4bmBBS.ibv< #akb> 
bolding a ^ne pmnt, on which the needle may traaeme. ■'lOiitit- 
range them in a-row on /in east mid wieetdine, and ataenb a ;£»■ 
tanoefrom each other, that when the-heedks ore in-:ordef, and 
fermii^ a continuous line, their extremities.; may tovglHiut (the 
dfiieth of an inch asundm'. In this condi^on ;diey wUl he eanlg 
amuigra i^tf they do it not spontaneously) m a regulac-^setiest 
with all thmr nenth poles one way, when they may be oojasidaved 
ai re{»esmiting the pmtioles of a small ma^et, and in. a state to 
adbrd a slicing illustration of the probable manner of action 
a strong magnet on a small magnetizable body, ^or, on |ias- 
nng the north pde of a bar-magnet over the series, lihgmhing 
at the south end of -the row, and carrying the magnet at apineh 
or two elevation above the needles, aecmriii^ to it« strengthi- in 
m gradual manner, to a little beyond the other end-of the series, 
all the needles will, in succession, tuna round, and feially «<■ 
tonge themselves with their poles in the opporite direction to 
that they had at the commencement. . Now, this effect resembles 
the change of poles produced in a weak ma^et, by passing 
duig it the pole of- a strong magnet,*— for in both cases the or* 
der of the poles is analogous, the pole where the operation ter- 
minates being the reverse of the denomination of the pole passed 
over. And, in like manner, commencipg with the needles in 
disorder, which resembles the condition of an unmagnetieed 
piece of iron, the mere juxta-position of one pole of a magnet, 
or the passing across it of a single pole, arranges the series in a 
-luagBetkal order, illustrating the develcpement of tlie previous- 
ly neutrtdised magnetic jmnciple. But, beridos these reaem* 
Mances, the prindples exhibited by these experiments, may be 
(applied to the explanation of the various processes for magne- 
tiring iron, and of several phenomena connected with tibe mys- 
4eriou6 agent in question, which have bemi generally contidmed 
• as dkRcaU and obscure. 
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vinifenb) ^ By FroSeaeor SeaooiwJ^. 

T^HE fMWt im st n oes ef a. local 3ialiir«:id[fe6tiag « pkpt whki* 
supplieo aa’iaifMirtaat artido of oonriduiaent the iahiiifeitanto 
of the jeartby and theouldvatkm c^ wbich affords eaij^iacnt, U> 
a graat saattber of indiTtdaala, cannot ^ tp be iotesertingy qot 
meteljr' to the atudent of botanj and gepgrt^y, but to the eco- 
naotaty the'pbtlo8(^(», and the atatesman. As an example nf 
tbe local nelatums of a.cidtivated plant, the vine has here been 
adeeted. 

fimee adebBled aocoont of the distiibuthni of this plant ir<^i|4 
hm« exceed onr limits, the reader is referred to the works wbicb 
treat iff.tto cnltivataosL 

The vine, dose not iqipear to have a decided preference for 
anj Idndf^aail'iB particular. It may be said, however, in go> 
■esah to aacoeed« better m a dry than in a moist ntnatien. With 
regard to the mmugement, as is wdl known, different modes 
have been adopted ; the plant at one time reHing pn the ground, 
at another bdng fastened to stakes, or finding support from 
<^ier natural objects, such as the mulberry or the elm, 

Tfae difficaldes which present themselves in ascertaining the 

I ■ -I .■■■■ .1 — .11. , ■■■ ■■ ■ 11.. . i.i^ . . - 

<* ne googriiphical andfibjfiical dtstribulion of plants, sinqs th^ piibllcatton of 
Stcamiqr6r*s earl^ essay, has eontkiiied to occupy the attention of natuialists, and 
the works of Brown, Humboldt, De Candolle, Buch, Wahlenberg, dc. are proofW 
of the Interest it has excited amongst the most distbigufshed botanists of our tiroe» 
Bchbiiw of Copenhagen, an eiperienoed observer, has, for several yean, devoted 
hie attentlofi to thie Important subject* la 1810, he published a cn^s ^sgay, 
entitle^ ^Mseidalib de Sedibw Originanie Phntarum f'* and an Essay on the 
Gec^phy of Flants^ by the same author, appeared in SprengeFs ISTede Endedk- 
ungen for 1881.^' In 1823, appeared his large work ^^Ontke (hograp^ 
acdunpHiiied with a foHO atlas, in which the distitbutlda of j^ants over Che glgbe 
foekpsesMdkgrMawiaf eoloasa* We have ned ttpenteresMag work 
satlsgiFlfop, and, have no doubt that e|v rea4e» will peruse with J^Bsure si^ 
extras^ Ihnn it as bear on the popul|r and (diiloBophical parts of this Wutiftil d4* 
partmeai of botany. In the preset numbef we have extracted the aSceount of 
d!8lxBitSl&t)ii of the Vines Imt the cdtoured map tepfUsentiag the geogVkpidlBil ^ 
tifotltle»i^tU8i|dant^ conld not be get ready in titan, in the fohowiilg auieldrett 
^weshfOl eonUnue to present our readers with further extraptq|ahd|Wh<toiaoW 
accQBipwy them with note&^Enn* 
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dntrUmtion and natural temperature of any jdanty are douUed 
widi regard to one which luu been oukivat^ WhathevAewk 
dvated plant occur at any pavdcuiar fdaoe, depeadu* W* KMtoljr 
on diinate, but also on the stale of dvilisatioii and induilqi 
of a pei^» their mutual intmaoune» and aften on thair iiito« 
ners, rdipeos tenets, tn. There are always^ biaewrer» dimita 
fixed by the climate, which ndther industiy nor arfe cm aur* 
mount. To ascertain these is important, both inn da wr etic nl 
and praedcal point ol view ; but ev4a the knowledge ef die ae* 
tud distribudon, without regarding its possible enlaigisniaat, ia 
by no means devoid of interest The difficulty, however, is • 
greater, nnce, in the generality of botanical works, little notiea 
is taken of the culdvated plants, and hence the materials must 
be cdlected with great labwr from geographical treadsM and 
books of travels. In this inquiry I have ocmfined myself to 
those pordom of the earth's surface where the vine iooceeda In 
the open ur, and where its culture forms a branch of iSkustcy ) 
fur, extending it to countries where die vino, is mily reared 
in gardens or undmr glass, the result would have been in a gemt 
measure atUtrary and indefinite. 

Young, in his Travels in France, has determined ibe 
northern limit of the vine in that country; it is also indi» 
cated in the Flme Fran 9 use, t. i. in the map of the geography 
of plants. In Brittany and Normandy the vme is qo longer 
cultivated, and having bemi succeeded by the apjde, cider as there 
the customary drink. Frmn ancient documents, however, it 
appears, that in these provinces the vine was formm'ly reared. 
The northern limit has, thprefme, been perhaps somewhat arl»> 
traiily changed ; and it is now, on the western coast, in 4T SO', 
about Nantes, or a litde to the northward. In the inland parts 
of the country it ascends to 4&‘ On ^e neighbourhood of Paris), 
in Champaigne 49°~50*’, and farther to the east, Young gpves 
the junction of the Mosel widi the Rhine {50^ 90f) as the boon* 
daiy 3 perhaps it reaches even to die 51st degree. In the heart 
of Ckrmany it is in a somewhat lower latitude ; but in Thuiin* 

SaaMoy, and Siberia, it is as far north as on the llhina, or 
'in 01*. The wine, howeVer, in these countries is for die most 
part inferior. Farther towards the east the linrit desoeads ; for 
although Hungary has much wine, Galicia has none, and hhnee 
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ik &pp&BLH to be here in 48M^ *. In MoldUma Ifae culttM of 
. ^ lykte ia eoAfiodentibley ae ivell ob in the Crimea^ md the scmdi- 
ei#pam cf ilMsia; but it scarcely advunoes here beynud^the 
to the 48th degi^., In lEloscow the vine is only reared 
wa9er glass* In Western Asia it is cultivated both at the 
fbet nf 'CackMUB^ and sleo at Astracan; the Ikait -may be 
4T*«^46^{. 4ln the inner parts of Asia, it is not so easify aacer. 
tained. The vine cicours on the other nde of the Caspian Sea, 
in the ootttitry of the Turcomans, in Oreat and Little Bucharia^ 
bat is ehtirely 'wanting in Siberia. In the eastern part of the Old 
•. Continent, the culture of the vine disappears. In Jepaii^ ac« 
eording to Tbunberg, grapes do not ripen ; neither are they 
cultivated in China, nor in Cochinchina, although certainly not 
oantig to cau‘^ connected with the climate ; but perhaps to the 
very extensive culture of tea, as well as to the restricted inters 
coiirse the Chinese with strangers, and their aversion to adopt 
feleign'^customs. Several kinds of Vitis^ however, grow wild in 
Japan, and probably also in China. In the New World, it is 
singular that the vine is only cultivated in the southern pro- 
vinces of the United States, although several sorts of Vkisave met 
with over a very considerable district, which caused the part of 
America discovered by the ancient Scandinavians before Colum- 
bus, to be called the Land of Wine. To the west of the Alleghany 
Mountains, the culture of the vine seems to extend farther 
north, being found on the banks of the Ohio in ^7®. The 
north-west coast appears to be more favourable to the vine, -for 
ft is reared at St Francisco (3S®}, and, according to Humboldt, 
to the north of Mon^e Ray beyond 37®. The northern limit in 
Europe and Western Asia is consequently nearly coincident with 
the parallels of latitude, and does not by any means sufler such 
deviations as that of the beech-tree. In the New Continent it is 
a much lower latitude ; arbitrary causes may, however, come 
here into operation, and, in the same way, we must account £or 
the vine not being cultivated in the eastern part of the Old 
Continent. ' ' ^ 

The southern limit of the vine in the northern hemisphere^ 
accenting to Von Buefa +, on the islarfd of Ferro (2T 48'), and 
this must be acceded only, in so far as relates to places at the level 

• Wahlenberg* Flora CarpaAoruvt, p. Ixvii. 

-f* .^flgemcinc Uberahkty p. 16. 




of tteaea; jEor, m?Barba )^5 the iritie tfourMiet 
tfaom pans» and a northern exposui^ k 
vantageous^. t In Egypl^ ^ cidtunFaf:tlia,%^ 

Mm f ; andt at Abu«€h» in ^erflia| <8^^ ST), ^ atoMndif 
ii^ to Niditihr^ are planted mpktfhnn mx to $m fertdi^pi ittM 
the grapes may not be dried up fay theihentof the atim Thayiaa 
found, however^ lai the island of Bahrein^ a little fkdierwacii 
than 87^. In North Atnepca, the southern liinit appears lo4ie tm 
the west coast, near St Diego, or at the boundary faetIreeiitOld 
and New California, (82® 89'). In the province of New Biscay 
the Vine is indeed found as far south as 86®, (the Lake Farras^ . 
St Luis de la Paz), but probalily not at the level of the sea* 
In New Mexico the limit extends only to Passo del Norte (32®9')f * 
In no case does it reach the tropic of Cancer at the leVcl of the sea. 
In the torrid zone, the vine is found at certain elevation^ ; thus, 
at St Jago^ one of the Canary Islanda (15®), and in the Island of St 
Thomas on the coast of Guinea, being nearly under tbe .^uAtdr i 
this island, however, is mountainous : farther, in^t^the high lands 
of Abyssinia ; and in Hindustan, in the Decan, at a considendde 
height. In Cumana (10® 27'), the vine, according to Hum- 
boldt, bears excellent grapes ; yet neither here, nor any where 
else, in tropical America, not even in the h^er lands, can the 
vine be properly said to be cultivated. In the southern hemi^f 
sphere, we again find the culture of the vine beyond the tropio 
of CapricQrn, but only where it has been introduced by the co*. 
lonists ; aiid hence the limits ore pretty arbitrary. The vine 
occurs at the Cape of Good Hope (34®), and some degrees far- 
ther north in South Africa ; at Conception in Chili (37®) ; in 
the interior of South America, in the province of Buenos Ayres, 
(80^—35®) ; and in New South Wales (34®) ; it does not consti- 
tute here, however, a separate branch of cultui^. , The limits 
towards the South Pole cannot be accurately defined, partly be- 
cause there is little land in the higher latitudes^ and partly hew 
cause there is no cultivation. Since, however, the* culture of 
the vine is not found in the southern part of Chili, -and not even 

J ** The vine is extensively cu\tivated in Morocco, but only on ac^unt of the 
grapes as food, the use of wine being forbidden the Mahomedan lAr. * 

t The cultivatioii‘*of the vine was more considerable during the time of Cleo- 
patra. 

i Ilnmbnldt, Estai Pofitiyvey u ii. p. Vil, 443. 
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thet^te, i^eoap two bdlts m tilt earth^s wastmti^ 
UtiA? in wtiintr legioiii} of the tempemte asoiiei ; 4ts diMnU 
linticm in tbeae^ by no metntnt^ but ffim 

dtfidtneyof eukivntkm in different oountria^ finm 
tdmi^^ipnt]* ai life, and dvilization of the peofde^ and ndier 
mmi^ it ftufa^t to mmj interruption^. The elevatkm aboire the 
Itydlof the Beaoccodohe also gaps, and, in this reflect, De Can* 
ddie* dettinnuiee the highest limit in 45^ of latitude, at £460 
« feet ; according to Wahlenberg-f-, it .amounts, in the noelh <of 
Smtaeriand, to not more than 1700, and in Hungary only to 
000 According to my own observations, 53000 may be atsu^ 
med fof 'the * southern declivity of the Alpine range; for the 
Apennines and Sicily at the utmost SOOO feet. On'Teneriffe, ae- 
cording to«Von Buch §, the vine does not ascend above ffCOO. ^ Zt 
» wwntmg in the high lands of trojncal America; and, widt re- 
spect to the particular spots mthin the tropics where it occurs 
insulated, tha h^ghts have not been dbcurately ascertained. 

]>o we, on the other hand, wish to ascertain those parts*of the 
eiith‘'s surface, 'where the produce of the vine, as waff ' In re- 
spect of quantity as qiiaCty, attains its maximum, then we have 
only to look to the south of Europe, and western parts of Asia. 
Other causes, however, certainly contribute to this beddes cli- 
tante; especially that these regions have always been. the prin* 
dpal seat of refinement, and that the vine is probably a native 
there. ^ 

The degrees of latitude affect also the' goodness of the grapes 
add' the wine. In northern parts, the wine is more inclined' to 
acidity than in the south, which is sufficiently shewn by a Compa* 
tiSon of the Rhenish with the Sicilian or Grecian wines. The 
strength of the wines also increases as we approach the Tropes. 
In Cbnfirmatiomof which^ Maddra, for instance, is stronger than 
that of the north.' In this respect, however, the latter iffiplxites 
as it gets old. We have' farther to remark, that particular ^lo- 
calities seem to exercise a dcdided influence. T}ius, the varknis 

- * - 1 ^ 

* Mhumrew ^Arcmil^ t. v. p. S77. 

f , Ttwtain/tn de Vegeteihne et Climate in ffelvetia Sept^UrionaH^ JSlS 
X Flora Carpatkanimf p. Ixtfi. et 39S. 
g AOgmeine Uherekktj p. 40. 
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|inminf'’jdi 3 ii «wtnl]r. wnd» '>■ #jn(|iieii%^ MAipwiliiiiiM''^ 
t(U*^oi>«Teii in* a Buii^iriiwgi&td, vjpa of #.patka«to»<(W«i|y:fe 
pmduee^ suohmCoMlaiitia,'Hocfadin«r*9-te!. « ' ^ ^ i t, 

Iti^pemfroia a Table I have pubUsbed^ diet tbe.in««ii<jnMd 9 r 
teihfieratune of any pardculw place affords oo pedect aidefoo'liie 
dotributioBof the viiiev ^'bu^ the meui temperature «ff j^joadon 
is hij^ier than diat of Zurich, and very little lower thamdiataf 
Geneva, and yet the former lies neuiy 9* beyond the nwAmm tU 
mitof the vine, while the two last are widiin it. Ofen, agaia,.lies^ 
] south . of it, while the mean temperature is vory little more 
than that of London. In Sicily the vine ceases to grow, on^ao- 
count of the elevation, where the mean temperature it greater than 
that of London ; imd this, it appears, is still m<»e ^riltiqgly 
the case in the Canary Islanda The mean tom|^miature ..i^ 
summer has much greater influence. It is higher in^iiiich^ 
Geneva, Piuia, and Ofen, than in Londmi, or 4 b Sitily, at a 
height where the mean yearly temperature as greater. It % in- 
deed, eanly comprehentiUe, that tlie temperature of tliat penod 
at winch the grapes ripen, must be the most important. Haann 
fies the cause why the northern limit in Europe does not recede 
from the pole in our pre^ess eastward, but, -on the contrary, ia 
found ina lower latitude in the western than in the middle parts; 
for, although the mean yearly temperature decreases oonsidenddy 
from west to east, the temperature of summer, on the contrary, 
encreases even on die same parallel, and much more oq the'saase 
isodMrmal line. On that account, the uppq: limit in Italy, Sicily, 
and Teneriffe, is pn^tortionafly much lower ; for, towards the 
equat(Hr,tbe heat of summer does not increase nearly in an equal 
degree with the medium temperature. A high sinnmer tempera- 
ture, combined with a low annual temperature, can, however, tal- 
ly to- a certain extent, make a country adapted lo the culttire of 
^- «iDc. Thus, the isothermal summer beat of 'Moaepw ,Ja 
190^1, which is higher than in Paris,* Zurich, or Omieva, and 
yat grapes at the former only ripen under glass. It migr, in- 
" deed, at once he affirmed*, that a severe, cold, espedaUy.^a cold 

* There are numetoue varietie$ of the grQ|)e-viiie» in jlavoorand othea- 

qtialittee ; and the prevailing culture of particular varietica often givee a chaiactaa 
to the wipe of the diatrict.— Edit. 
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kminrer ^l&gk s^onmer^ teiii[i|)ei^ne^ im^ be. FiteqiiMt 
iu|^t frosts^ at the time whes the lmW'e^ Mfeldaqi^ at vtep 
the blossom shewakseU^s afljd alow lamfieM m the autuMidi 
months^ in whksh 4lie gvapes come to their full matuiity, must 
act nsyuriously on the mne. Ferbaps there is here aeonoomitant 
leoaon why, in North America, the vine does not ascend farther 
to the north, although the summer tei|F]perature is high in pro- 
pardon tothe mean throughout the year. 

. As the northern limit is chiefly determined by the medium 
^temperature of summer, it is equally so with the souiherm In 
Madeira and the Canary Islands, the mean temperature is not 
much lower than in Algiers or Cairo, and yet the culture of the 
vine is very considerable in these islands; whereas in Algiers 
the temperature is already too high ; and in Cairo it is only 
planted foi;the sake of its shade. In islands, however, the sum- 
mer faei^i is lower than in continents. 

It is still more diflicult to determine the natural than the ar- 
tificial distribution of the vine, or, what is the same, the coun- 
tries where it is a native. Every cultivated plant easily be- 
comes wild, and it is therefore often diflicult to decide whether 
at any given place it may have been native. It is easy to sliew, 
however, that the vine is not originally wild in the New Conti- 
nent, on the Canary Islands, Madeira, or the Cape. It is far- 
ther probable, that this also applies to all the countries of Eu- 
rope, on this side of the great Alpine range. In Caucasus and 
the Levant it frequently occurs wild, and every thing concurs 
to pmnt out this as it^ original home. In the south of Europe 
this is more doubtful. It is indeed found in Italy, particularly 
in the southern parts, in woods, and in such circumstances that 
there one mighli be inclined' to regard it as originally wild. I 
cannot, however, affirm this to be altogether ascertained. His- 
torical accounts,;, and popular traditions, might,, perhaps, tlirow 
light .upon the migrapons of this plant. This investigation^ 
howevar, does not properly belong to our subject. 

. Within the limits of the vine, wine is the customary drink. 
In hitler Jatitudes, beer and cider supply its place, and, as a ' 
spiiitous drink, ardent spirits from grain. In the torrid zooe^ 
various plants aflbrd substitutes for wine: .thus,, ,in Hexit^, 
the Agave Americana is cultivated, and yields a kind of wine ; 
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A M. XKII.— Ow fAe IBu^h^oMfig power ofCotd-Gcu^^ Jimd iMt- 
Odt9. By Awduew Fveb, M. D. F. R. S. E., Lec^u^ on 
Chemistry, Edinburgh. « 

In my paj)er» published in the last number qf the Joiurnal»vj^ 
proposed the use of Chlorine, as a means of ascertaining; the il* 
luminating power of die Gases derived from <the decompusUkai^ 
of Coal and Oil. The few experiments I h^d at that time pen** 
formed, left me rather undecided widi respect to its accuracy. I 
have accordingly resumed the subject, and have faund^ that it 
promises to be not only one of the most accurate, but the easiest 
employed indication hitherto uihxI. 1 have already .statedf . that 
oil and coal gas, after being properly purified, are nearly of (he 
same composition, their ingrediciits being hydrogen,, carbonic 
oxide, carburetted hydrogen, and olefiant gas, the last of which 
is almost die only source, of light, and, in proportion as it . va* 
rics in quantity, the illuminating power also varies. If .this 
opinion bo coirect, we have merely lo find the proportion of ole- 
fiant gas, and wc have at once the relative power of illumination 

The method I have described for effecting this is extremely 
simple. A graduated jar, inverted on a water-trough^ must be 
filled to the mark 50 with chlorine, and fifty measures of the 
gas under examination then introduced, covering the jar with m 
paper shade, to prevent the action of lighu In the course of 
about ten minutes the condensation is completed. As chlorine 
and olefiant gas cominne in equal volumes, Ute diminution, 
indicated by the ascent of the water, paints out 4be quantity of 
the latter in 100 of the gas. 

With a view pf proving the accuracy of thij method, afbr 
ascertaining the quantity of olefiant gas„^in different gases, I 
have tried their illuminating power in, the usual way, and the 
results ifery nearly coincide. 

Exp. l.«— Gas prepared at the Edinbutgh Goal Gas Woriis, 
from best parrot coal, was found to yield 17 pet oeht. of c^ant. 

Oilgas, prepared at Mr Milner’s, from whale oil, yielded ex- 
actly 32 per cent. 
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iog tAiem witb a j^t burner^ «o as.l^ <mike tlwm >gxi^ atil,^'4ii!e 
smBe iateo^y of Ught ; di# <|aaiM^ty conson^ was . ia^ a 
oevtaio time a^ L9 cscm| gas to 1 m\ gas»iu^ii^ it 1 to ]x9» ; 

JEnifu pr^Mured at tbe> Coal4>as Works^ emtaitied 

14^ per ceat olefiant. 

OiUgas prepared by myself conUdiyd 26 per cent^ making 
she Uluminating power as 14 to 86» i s. as 1 to 1.8. Tried by 
the oonaiiiaption it was as 1 to 1.6* 

The above experiments were performed on a small scale, in 
my Laboratory. The following, still more satisfactory, were eon- 
dueled at the Coal-Gas Works, along with Mr Watson, Ma- 
nager, and Mr Kirkham, En^neer. 

The retorts were charged with 21 cwt. of the best parrot* 
coal at half an liour after eleven. 

At a^uarter before twelve the gas yielded 14 per cent, of ole* 
fiant, and with a single jet burner and S inch fiame, consumed 
0*!S66 of foot per hour. 

At a quarter before one, it contained 19 olefiant, and the 
burner ccoisumed 0*fiS of foot. 

At a quarter before two the olefiant was 17, and the con* 
sumpt per hour 0*62 of foot. 

At a quarter before three it afibrded 14 olefiant, and oonsumpt 
was 0*64« 

At a quarter before four the gas was coming off very slowly, 
and contained only 5 olefiant, the burner consuming 0*68 of 
foot per hcun The i^uminating power of this last gas with 5, of 
olefiant, was tried with another, in which there was 18 per oenL 
For this purpose they were passed through accurately adjusted 
meters, and burned with a single jet-burner. Having bi^u^it 
the intensity of shadow from both to be the some, the quantity 
consumed in a certain time was, as 7 of the foriper to twoof the 
latter, makti^ the power of giving light as 1 to The ele* 
fiant gas was as 5 to 18, . making it by this test as 1 to 8*6 ; so 
that by this experiment, conducted with every degree ^of.eave, 
tbei^,is oi^Jy 0*1 of difference in the results by the two metbads. 

The results obtained by experiments performed ahwig jrilh 
Mr Milne, were the same, and in these the iUitiEqpating power 
of the gases was tried under a variety of circumstances. Taking 



of ten triaU, it iW' fiked^lit 1 to 
iiil^ftiliiidi by the diiloriite ttot, to«oniCfin 
M^fMBT cent, of Otefiatit, mddng tow illtitootttifkg^iii^llff toUSi 
that i% Ofli 1 to 60 toat to ^iaafair tlte 

Tbo aSioiro exparim^to^ X toiidc, are auffidcAii to waUmnl toe 
conctutton, that the olefiant gaa is toe soiiree of light in toegaae* 
OU 6 products, derived from the decomposition of cofd and oB, 
so that tha chlorine test i# an accurate indicator of the Ulumk 
Dating power. ' Having satisfied myself as to this» I havO 
formed a number of experiments, with a view of fixing that of 
the gases prepared at the Edinburgh Coal-Gas Work 6 , it too » 
Leith Oil-Gas Works, and by Mr Milne's apparatus. 

The Edinburgh coal-gas is made from parrot-coal^ in general' 
from a mixture of an infericnr with a superior kind J it is, faoa^ 
ever, occasionally manufactured from that of the best quality. 
The gas from the former I have, by repeated triabi, found to 
contain 15, that from the latter 17 per cent of olefiant. ^ I ufl^ 
derstand it is the intention of the Company to psepare toe gas* 
from the best coal, when a sufficient supjdy can beprocufodi’ 
and with this view they are forming depots of it ; but at pre- 
sent they are obliged to use the mixed coal, so that we must 
consider the coal-gas now employed by the public as containing 
only 15 of olefiant 

The quantity of olefiant in oil-gas varies considerably, accord- 
ing to the mode of manufacture. When prepared at Mr Milne's, 
with all possible care, it contained Sft per cent., but some made 
latdy yielded only S5. That prepa|ed at Leith varies flpom 16 
to 17. The illuminating power of the Leith oil-gas, and of the 
Edinburgh coal-gas, is therefore very nearly toe same, while 
that, of Mr Milne varies from 1*6 to S*1 compared to that of 
the coal-gas as 1, that is, taking toe latter as oonluning 15 per 
cent, of olefiant ; but if we consider it as having 17 per cent., 
then Mr Milne's gas will be as 1*4, and 1*8 to the other as 1. 

As the compositton of the gases varies considerably, it is imi^ 
pos^leto fix accurately the illuminating power, but/ taking toe 
average of the above trials, it is as 1 to 1*7, Or it may be stated 
fo vary from 14 to ^9 compared to that of coal-gas as 1 s q oon- 
clusibn very nearly the same as that at which I arrived in my 
foimer paper. (Supr^, p. 183.) 
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IntflMbig UiiB itttimiikitii^ {xnrar, .1 luTa d b — c« Mr4filiMt¥ 
g^Mra ftttndardj bectftne, wh«n wdi f W fw ired by bis 

I'haTiB'beeR informed,- of equal itlaimiurtiQg pw*" 
made frmu oil, mtbe t£ifFereBt oil-gaa estabbahiBiaita 
in England. Fr^ a number oS trials wbk^ have bem made at 
the diffisrent mumfactorics, he has come to the omclurion, that 
a burner <'C(M)suraing one foot per hour, gives a light equal to 
that of eight eandles (shcnrt ^es) burning vith a clear flame, 
'l^hidh is the same as that afforded by his gas, when well {»<&• 
pared ; that is, containing 3S per cent, of olefiant, wliudi is the 
* Ifi^est 1 have found it to yield. 

With a view of confirming the accuracy of my oondurion 
with respect to -the illuminating power of the gases, I have, in 
company wifli Mr Milne, compared them with the light aflord- 
ed by omdles ; and as the expoimcnts were numerous, and 
conductedfwith every posable care, to secure a regulmity in the 
consur^ption, I am inclined to place the greatest reliance in 
fliem, at least'as far as we can trust to this mode of determin- 
ing it. The coal-gas, in all the trials, was that prepared from 
the mixed coal, and contmned 15 of olefiant. The oil-gas was 
prepared from palm-oil, and contained S5 per cent. 

Coeil-geaj—'Exp. 1. — Argand burner. No. 1., with five holes, 
and a flame of 3 inches, consumed S'25 feet per hour, ^ving a 
light equal to that of 8*6S candles (short sixes), burning with a 
clear flame ; 1 foot is therefore equal to 3*84 candles. 

Exp. S.— Argand bumts*. No. S., with ten holes, consumed 
per hour, with 3 inch flame, 3 feet, and gave a light equal to 
that of twenty candles ; 1 foot, ther^ore, equal to 6'6 candles. 

(M-ga». — Exp. 3.~Argand burnw, No. 1., with ten holes, 
consumed per hour, with 1| inch flame, 1 foot, mviag a light 
equal to dikt of 6‘78 candles. 

Exp. A— Aigand burner. No. fl., with 14 holes, consumed 
per hour, 1*95^ feet with 1| inch flame, the light bring equal to 
that of l£i'34 candles, that is, 1 foot equal to 7*8. 

Exp. 5.-<~.Argand burner, (of Glasgow), Na 1., with ten 
holes, (jobsumed 1 foot per hour, flame If inch, the light being 
equal ts that of 7-21 candles. ^ * 

The oondurion from the above experiments, taldng each gas 
burning under the most favourable -rircumstanccs, is as 6.6 to 



power mi OU^kUi in* 

T^thit isy 1 td 1.8. And, taking tliera butidiiiig vader the 
leaatiavourable drcviiiaetanceB, it » as dJ84 to that !•» 1 
to 4.7. Taking the coal-gas under the least advantageoii% and 
odgia under the most advantageous dicmdstancca, the iUutm> 
nating is as AS to 7t or as 1 to 8.03. 

These expmiments were r^ieated on another night, with the 
same gasea > 

Ceal-Gcu.-^'Exp. 6.~—^gaxid, Na 1. consumed 1.79 feet per 
hour^ with 3 inch flame, and gave a light equal to that of fit 
candles, that is, 1 foot to 4.08 candles. 

Exp. 7. — Argand, No. 8. consumpt 3 feet, %ht equal to IS# 
candles, that is, 1 foot equal to 4.33. 

OU-Gas.-^'Exp. 8.-»Argand, No. 1. consumed, with 1| ineh 
flame, 1.46 feet, light equal &8 candles, that is, l*foot equal to 

4.84. 

Exp. 9.— Argand, Na 8. consumpt per hour Safest } light 
equal to 11.3 candles, or 1 foot equal to 5.64. 

Exp. 10. — ^Argand, No. 1. (of Glasgow) consumed 1.30 feet 
per hour, flame inches ; light equal to 8.1 candles, or 1 foot 
equal to 6.95. 

The conclusion from these trials, taking each gas under the 
most favourable circumstances, is as 4.33 to 5.95, that is, 1 to 
1.37. 

Taking them under the least advantageous, it is as 408 to 

4.84, or 1 to 1.05. 

Taking the coal-gas under the least, and oil-gas under the 
most favourable drcumstances, it is as 4.08 to 5.95, that u, J 
to 1.48. 

The above trials give the illuminating power as follows : 


Siperiments. 

Burner. 

CoaUGas. 

Oil-Gaa. 

1. and 3. 

1 

1 

1.7 

1. — & 

1 

1 

1.8 

*• — 4. 

2 

1 

1.18 

6.-8. 

1 

1 

1.08 

6. -a. 10. 

1 

1 . 

1.48 

7. — 0. 

t 

2 

a 

•1.3 

0.)8.5l 

• 

Giving an average of Coal-Gaa 

Oii-Gaa 

13 


Aa8 
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git^es allied in these tn jt5» the other 

99 of olefiant^ making the illuminating powers by this method^ 
asitoL^ft 

1 have stated, . that the flight given by a burner oonmiudng 
one cubic foot of good oil-gas per hour, has been found by life 
Milne, when it was burnt under favourable drcumstancea, to 
be*equal to that of eight candles (short sixes)* In the experi- 
ments just detailed, the average does not amount to above 6, 
mid even in that giving the most light it is only 7.8 ; so that the 
gas used must have been of rather inferior quality. Mr Milne 
«accounts for it, by his apparatus b^ng at present not in good 
repair. Suppose we take gas giving a light equal to that of 
eight candles, and bring it in opposition to the Edinburgh coal- 
gas, their illuminating power is, taking the coal-gas at the 
highest, 6.6 to 8, that is, as 1 to 1.12 ; and taking it at the 
lowest, as 9^84 to 8, or as 1 to S.09. But taking the coal-gas at 
the avefage of all the preceding trials, which is 4.69# then the 
illuminating pesver is as 4.69 to 8, or as 1 to 1.7. 

From what has now been said, we are still more enabled to 
judge of the accuracy of the method proposed for ascertaining 
the illuminating power. By the trials mentioned, it is 


By the Consumpt. 
as 1 to 1.9 
1 to 1.8 
1 to 1.4 
1 to 1.35 


By the Chlorine Test, 
as 1 to 1.8 
1 to 1.6 
1 to 1.6 
I to 1.36 


varying in its results only from 0.1 to 0.2 from those given by 
the other mode. 

In having recourse to this test, we are saved the trouble of 
measuring the consumpt of the gases, and avoid also the un- 
certainty as to the intensity of the shadow, for unless we are ac- 
curate in this, it is impossible to ascertain, with any degree of 
certainty, the pqwer of gjiving light. It possesses another ad- 
vantage, th^t of finding the illuminating power of gases in dif- 
ferent places.. If, therefqfre, it should be adopted, it will be ne- 
cessary, with a view of avoiding confusion, to fix on some pejnt 
to commepce with, and call the lighting power at this 1. Per- ^ 
haps it will be best to 5tate it just as the quantity of defiant gas, 
that is, if the gas contains 15 per cent., let its illuminating 
power be termed 16, and so on, according to the proportion. 



Dr on the MmAnai^ng ^Coedand Oil Oiul 

9!^^ I wmild pnipoBe to call the oaal*{;88 of ££&dnil%h si; ^ 
•ant' oA»ed for sale Iff; die dl-gas of Leith '10; \tlMit of 
Milne Sff or 3S, according to, the proportion of its olOffant gas;‘ 

mie eoadodoei at whidi I have wrived addi teqMct to the 
illominaUng power of cod and dl gas, is the same as that staled 
in ray last paper,— of course, the answer to the question, (Qdi 
oiLgas compete with coal-gas ? must also be the same ^0 
price of the coal-gas of this place is ISs., the lowest at wludt 
ml-gas has been sold is 40&, per 1000 cutnc feet. If, thenf'dC 
take the illuminating power as I to S ; that is, that one foot of 
the latter will go as far as two of the former (and this is giving' 
it higher than it is in general made on a large scale in dl-gas 
establishments), a light which .costs the consumer 40s. may be 
had from coal-gas for 24s. But this, aa I have motioned, is 
giving it every advantage. If we conrider the light giwen by a 
burner cemsuming a cubic foot per hour, as equal to that of 8 
candles (short sixes), the illuminating power, compa^ with 
Edinburgh coal-gas, is only as 1.7 to 1 ; consequriitly a light 
which costs 40 b., can be supplied by the other for a little more 
than 20s. 

Unless, then, oil-gas can he offered for sale at a much lower 
price than it has hitherto been sold for, it cannot compete with 
coal-gas. 

The preceding remarks must not be conridered in a general 
point of view ; they apply alone to the gases as made at Edin- 
burgh, at least with respect to coal-gas. Oil-gas, I have already 
mentioned, seems, when manufactured on a large scale, to be 
nearly uniform in its composition *, which is not the case with 
coal-gas, its illuminating power depending on the coal employed ; 
hence the superiority of the Edinburg gas. 

Dr Henry, in his paper in the Annals of Philosophy for Sep- 
tember 1821, has stated the quantity of olefiant gas in a coal- 
gas ; BO that we are enabled to fix its illuminating power, and 
compare it with oil-gas. The gas was prepared from Wigan 

- , m. , . I ...-.n. .1 

* Good oil-gas 1 hate stated to edntain about 32 of olediuit gas ; wheraai that 
'made at Leith has only 16. The inferiority of this gas Seems to be qpeaskmed 
the imporfiset state of the apparatus, several defects having been dlscovbid, hua 
which» I understand, it is intended to remedy immediately, and by which it i|, ai- 
peetdd the gas will be much improved. 



Dr Fyfe on Mr JUuimni&ng Pcfuet tjfCdA and Ott (Sat. 

-CJapM «{p«l> it the mantifOctoiy of Meam Fhillipii and Lwt 00 
tIdWed aniofiening in a ppe betwden the Mton and'fhe 
tai^i^ When taken about half ,an hour from the commetste. 
went of the distiUaidcH), thaolefiant vaa in aonw instances 19^ in 
Whcan 18; but as the distillation proceeded, it was so low* as 7 ; 
and near the termination it did not ccmtidh any : cmisequently, 
had this gns been examined from the gashdder, the olefiant miist 
have been condderably below 19 or Ifi, the good being mixed 
KStb the bad. In a former part of the paper, I hare ^vbn 
the results of experiments performed at the Edinburgh Goal- 
*Qas Wwlcs, with the view of ascertaining the quantity of olefiant 
in. the gas at difibrent times, afrer the commencement of the dis. 
tillation. 

At }th of hour it was 14 
At hour and ith, 19 

At two hours and Jth, 17 

At three hours and Jth, 14 
At four hours and |th, 5 

f 

The gas, when tried from the gas-holder, yielded 17; for 
though that given off towards the termination was very bad, 
yet in the later stages of the distillation it comes off very slow- 
ly. The gas, then, of Dr Heniy would not perhaps yield 
above 10, but let us take IS, which I am confident is more than 
it ought to be, the illuminating power, compared with average 
oil-gas, would be as 1^ to 32, or as 1 to 2.66 ; if wc consider it 
containing 11, then it is just 1 to 3. 

The opinion I have ventured to give, applies to the gases os 
now prepared, for it certainly would be going too far to say that 
oil-gas never can compete with coal-gas. From some experi- 
ments I have performed, I have every reason to believe that the 
illuminating power of oil-gas may be greatly increased ; indeed, 
1 have repeatedly succeeded in making a gas having more than 
three times the^power of illumination even of the Edinburgh 
coal«gas. The experiments on this subject have been performed 
on a small sc^le, and are^ not yet sufficiently numerous to war- 
their publication : should circumstances permit me tp ex- 
tbea^, they may perhaps form tho subject of another epm- 
taunication. I have found, in the making of gas fipom otl> that 
that disengaged after the supply of oil is cut off, possessc's little 



Uhim^Biiti^ ppivsev. < In aorae cases the oManC gM did nt^ Wb 
need SpBr«ent ; ceMuequpDdy, whan addad 4o tlmt trhieb ii 
6r/t duchiugady must (hminisb the pit^ncddiul qaao^^ hi.dds 
whejlfS' Could this, therefixev be thrown away, the iUumiMUitig 
pow 0 Buj^t be augment^ But*the same ranierk u^pfies to 
cqal>gas, that disengaged towards die end of 'the dktilfatdin id> 
so yiehhng very little ol^ant gas. It becomes, ' there&ire, ';iin 
object of importimoe fiar cotd-gas ccnnpanies to oonader'whetlMr 
they can affinrd to throw’tbis away, so as to tnci<ease Use Valj|^ 
of the gas exposed for sale. This, I concmve, they can affitrd 
to do much more eadly than oil-gas companies, because the ex- 
|Mnce of the raw, material is a mere trifle compared to thM of 
oil ; and though, by diminishing the length of time of each 
oharge, the retorts requite to be more frequently fllled ; yet for 
the time lost in doing this, there might be a recompense in'the 
saving of the retorts themselves, and the time spent ib maldng 
a small quantity of bad gas bring occupied in getting qpe of su- 
perior quality. 

The experiments on Jhe illuminating powm* o^ the gases per- 
fcmned with Mr Milne, lead to a very important question, 
Which is the best method of consuming them, so that the great, 
est light may be got from a certain quantity ? 

No. 1. Argand burner, with five hole^ consumed S.S5 feet of 
eoal-gas per hour, giving a light equal to that of S.84 candles 
for each foot consumed. No. @, with double the number Cf 
holes, consumed 3 feet, the light being equal to that of 6.6 
candles per foot. 

In another trial, the Argand* No. 1. consumed 1.79 feet, 
^ving for earii foot a Hg^t of 4.02, whereas the ccmsumpt of 
No. 2. was 8 feet, and the light that of 4.88 candles per ibot. 

Similar results were obtained with oil-gas. 

No. 1. Argand burner, with ten holes, consumed 1 foot, 
giving a light equal to that of 6.78 candles. , No. 1. (of Glas- 
gow), with the same number of holes, ^ut having a larger cy- 
linder, consumed the same quantity, but gaye a light of 7.21 
candles ; whereas the burner No. 2. with fourteen holes, eon- 
* sumed 1.95 fwt, the light for each foot bring thatof jffi candlla. 

Iir another trial, No. 1. consumed 1-46 feet, and gave a 
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equal to diat of 4*24 capdles per foot. No. 1. (Gbugow) ooii- 
aum^l.SG loot, the light bdug equal to 6.96, candies; and 
Mo. 2. consumed 2 leet^ the hght bemg that of 6.64 candka,^ 

It appears, then, that the light afforded by tte coasumpt of 
equal quantities of gas, depends much on the dze of the burner. 
The burners No. 2. seem to be better than No. 1. ; but it iii^ould 
require an extensive series of experiments on this subject before 
any satisfactory conclurions«can be drawn ; and I conceive it is 
^ subject well worthy the serious consideration of oil-gas and 
coal-gas establishments. . . 

iV4947.-^Since most of the preening exp^iments were per- 
formed, a letter has appeared from Professor Leslie to the Qoelr 
Gas Company, in which the illuminating power of the gases is 
stated at 1 to 1.6, rather less than the average conclusion at 
which I have arrived. Of the accuracy of the mode of judging 
of the inteiisity of the light I cannot speak, not being acquainted 
with the method adopted for preventing any irregular action of 
heat on the photometer ; but, allowing it to be a correct one, 
let us try if we can account for the discordance in the results. 

In drawing my conclusion, I have fixed on the gas containing 
82 per cent, of olefiant gas, compared to the coal-gas as having 
16 and 17 ; and hence I make the illuminating power as 1 to 2, 
and as 1 to 1.8. It has been already stated, that the gas lately 
made by Mr Milne is of inferior quality, owing to his appara- 
tUB being out of repair, in which state, I am informed, it has 
been for some time^st. Suppose, then, that the gas given to 
Professor Ledie was similar to that on which some of my expe- 
riments were perfomtied, and which contained 26 olefiant gas, 
while the coal-gas contained 16, the illuminating power should 
be as 1 to 1.6 ; if the latter had 17, it would be as 1 to 1.47; 
both of which results very nearly agree with those of the Pro- 
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AtT. XXIII.*— J generdt Theorem rtSaSng to Regular Mg, 
^ene. By Wiluam Wauacb, F.R.S.E. Professor of Ma- 
thematics in the Univernt}' of Edinburgh. 

Thbobem. * 

Let there be any regular polygon of n udes, desoibed about 
a circle whose radius is r, and let a denote the ai^le at the 
centre, subtended by a side of the polygon ; let the distanetyifi 
any pcnnt within the polygon irom the centre be n, and fVom that 
pmnt let perpendiculars be drawn to the udes of the polygon : 
The area of the rectilineal figure formed by straight lines which 
join the bottoms of the adjacent perpendiculars, is equal to 
r* on « -{- 4 nn S«}. * 



Taking a particular case, let A A' A" A'" A*’ be a regular po- 
lygon of five tides : From F, any ptint mthin the polygon, let 
perpendiculaiy PB, PB', P»', PB ", PB" be drawn tp the tides, 
and let B B', B'B'*’, 8tc. be joined, so as to Awm Hbp figure 
BB'B"B"'B'% let • = angle of 7**, r = radius cS inscribed 
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drde, and o = PC, the distance tS. P fnnn C the centre : The 
area of the dguK B is equal to 

From the centre C, draw a sUrm^t line CX perpendicular to 
A A*'', a side of the polygon, and taking this line as an nis, and 
C as the origin of the co-ordinates, draw P£ perpendicular to 
CD, and put CE = a?, P£ =^: Draw the radios CD petpen- 
i^cular to AA'; draw PF and £I perpendicular to CD, and 
IPH perpendicular to El. 

It is manifest, that 

PB =r FD = CD — CF = CD — Cl — PH. 

Now, CI=:CE cois XCDis^r cos«, and PH=PE ^PEH 
= PE sin XCD sin « ; therefore, 

PB = r — a; cos ^ nn «. 

If we now consider that * is the angle which a radius parallel 
to the perpendicular PB makes with the axis CX, it is easy to 
see, that whatever be the number of sides of the figure, if the 
perpendiculars PB, PB% PB", &c. be denoted by //, p", &c. 
we shall in every case have 

f = r — a; cos » — p sin «, 
p' = r — a; cos — p sin 
p" = r — a? cos S« — y sin 
p"' = r — X cos 4* — y sin 4«, 
piT = r — a? cos S* — p sin 5«, 

<S'C. 

the number of equations of this form being equal to tlie niinibo* 
of sides of the figure. 

Taking now the products of the adjacent perpendiculars, and 
their equals, and putting c, c', c"', &c. for cos cos 2«, cos 8«, 
&c. ; also a, a", &c. for sin «, sin sin S«, &c. and obser- 
ving that 

cos cos (n 1) « = J{co8 « -f cos <3n + 1) «} 

, sin tut sin (» + 1) • = ^{cos « • cos (2n -f. 1) *} 
<}os.(»-f- l)«-fcosn« sin (»+ l)«=8Ui(Sa»-f- !)« 

w^ get,' When the figure has five sides, 



to 

• p f sr»*— (i; + </) !?» 

+ y' a-y 4-1 c" (»*— ^ +i<r $r*+y)» 

///»" =sr»— (c' + c'^rar— («' + *">ry 

4* a?y + I c" (-»* — y*) 4 J c («;* +y»), 
pt'^ =s r* — 4 O »•«— («" 4 O »*y 

4#'«y4j«'<«* — yO 4- tc(^4y‘)» 

pWpiv — f* _ (e'" + ciT) r ® — (/" 4 

4 a"' ary 4 4 </" (ar* — y*) 4 4 c (®* 4 ^*)» 

p'* p = (c” 4 c) rar— («>▼ 4 a) ry 

4 a ary 4 I c (ar* — y*) 4 4 cr (a:* 4 y*). 

Hence, by adding, we obtain 

py'4p'j/'4p"p"'4y"ptv ^piyp=s 

fi#^4-^c(ar*4y^ 

+ (p +(f' A- (f" + {4 -Ty>— 

+ (^ + «' + ^' + 

Because the circumference is divided into five equal parts at 
the extremities of the arcs «e, S«, 5uf by known proper- 

ties of the circle, the sum of their cosines c, o', c", c"", c", is 
= 0, and the sum of their sines y', y", is also zr 0 ; 
hence the terms in the preceding expression which are multiplied 
by these sums, must vanish ; thus w-e have simply 

p p* + p'p^ + + p"'jp*^ + p^^p = S{r^ + I cos <«}. 

Draw PC to the centre, and put PC = \^(^’* + y ) = t?, and, 
instead of supposing the figure to have five sides, let us suppose 
it to have n sides ; then, by the very same mode of reasoning, 
we shall find that 

pp' + p p' +p"jp'"... (r*+ 5 cos*) ; 

and multiplying both sides by 4 sin «, we have^® 

4^.»<pp'}4p'p"4y"p'"-.4/>'‘~^P=i('^“”*4- B w*sin<*cos«) 

!^ow, the lines PB, PB', PB", &c. beiitg perp^dHSular to the 
fi^lesof a regular polygon, the angles* they make about the point 
P will tnonif^tly 1^ equal ; and because thdr number is h,' each 

will Ije = =: «, therefore the triangle PB W=Atppf sin «, 

the triangle B" = '4 p'p" sin «, and so on : Therefore, the 
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Mm ofHhe ttiaai^efV that is the figure B B' B" B'" B'^ is equil 
to the sum of the jnnduets, that is, to 

4 (Pf»' + iff + p*^p) rin m ' 

which has been proved eqiud to 

^(r’sinw-t-vV^muM cos «) 

that is, to n r* MU « + I o* sin 2«), 

which is the theorem in question. *■ 

CoBOi 4 .AaY.—- If two circles have the same centre, and a re- 
gular polygon be described about the outer drcle, and from any 
point in Ae circumference of the inner circle perpendiculars be 
drawn to the sides of the polygon, the figure formed by joining 
the bottoms of the perpendiculars will have an invariable mag- 
mtude. 

/ 

For then the expresinon for the area be composed of con- 
stant quantities. 


Aet. XXIV, — Letters^frofn Dr Oudney ; Jrom Mr Bowdich ; 
wndfrom Captain Paeby. 


I- 

[In the London Quarterly Heview^ many interesting details have 
been published regarding the Afncan Journey of our friend 
and pupil Dr Oudney. The Letters we now lay before our 
readers form part of a series, which we intend to continue as 
opportunity offers.^! 

Dr Oudney to Professor J ameson. 

My deae Sib, MurzouTc^ Jwie 6. 1822. 

X nfTBKDED writing you long ago, but my time has been so 
occupied with such a variety of oI::gects, that really I could not. 
l am much disappointed in the climate of Fezzan, and agreeably 
80 . The temperature under q>ver is not much greater than in 
other places on the same parallel of latitude. Now it is June, 
aud fhejmoximum daily beat is i^dom kbove 90°« The miiii*- 
muih is about 9Xf or 78* Fahr. The air is dry, as, indeed, sevck 
ral of my instruments atoew too well, for the ivory on several 
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IlMabrunk w tbattiMjFiaie nraidered uadeK^. .TIm tuba of ant 
attached thermometer is })eat like a hosi^ Aom hdi^ «nilftBnd4 
iiwaiiother» the pre8S.are of the glass has hrekcnthe thnuM-dbufM. 
The hygrometer of Kater gmerall]^ stands at ^ dr <S8.4k Bitt 
instruments affected by the hygrometrical state of the air» and 
by sand, are useless in ctimates sudi as this. I mentioo sand, 
for instruments that act by delicate wheels are voiy soon df» 
ranged, and disai^int ijie scientific inquirer. The barometer 
varies a little ; there is a change particularly from 11 a. 

8 or 9 p. M. ; the mercury becomes depressed in general dwut 
die SOth part of an inch, sometimes a 10th. During northerly 
winds the mercury rises, and, in general, thesuonger the breeie 
the greater the rise. From that I have been able to jn^tifict 
stnuig breezes from that direcdon. On the contrhry, SOddierly 
winds cause depresrion, and that commonly in propartjpn to' the 
idolence of the wind. I have not yet cdculated ‘the mean 
bright, but it must be about 28.500 inches at the temperature 
of ^ Fahr. Water boils at 207 Fahr. both whijph give a oonri- 
derable elevation. 1 have amdously searched for springs, but 
have found none fit for an accurate result. The whole of the 
country is a spring, if I may use the expression, for water 
comes bubbling up on digging a few feet. Its temperature, then, 
is afiriited by the emlh, and the heat indicated of no use in de- 
termining the mean temperature of the place, and consequeiidy 
its elevation. The abundanceof wmer in a country where it never 
rains^ and where no dew falls, is curious and interesting to the 
philosophic inquirer. It is not generated in the earth, and it 
cannot be supplied by the sea. From ^whence then dpes it 
come ? Is it from the tropical rrins ? Or riy^ lost in the 
earth t The supply is constant, and the wells yudd as much at 
one time as at another. The supposition that appears most {wo- 
bable to me is, tiiat the countries to the southward ar# much 
higgler than this; that the rain during the rainy season peoft* 
trates a conriderable way into the soil, tU^ it meris ktnita rerisU 
mg its descent and that it then flowswbng them like a river, tQ 
countries far distant. My explanation may be cmifus^ hut,.mi 
rdbotion, 1 think it the most prcbriiile. Thm is aneriun ioes 
tetesting leaturd in Feazan,o^he amtinoal fonaatipn of ari$. m 
^ surface of the mnd. In travelling^abng, the diffismgftsla.- 
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fitMt) tliHt pves tba ettaddibg sound of soft graand loteljsiitfiiib 
Mn ovear ; it inolnMes gradiiidlj in thkknoss, till it arrives at cbMf 

mai^ inches, somerimes eyen a ^tot. 

At presont T will not enter into any explanaticm, but riioytly 
I w91 be able, I hope, to enter on this subject, and odiers on 
the geologic structure of Fezzan. The courier is now -wait* 
ing, and camels, that are to convey me to Gbraat. My worUiy 
Clapperton and I are just setting out there, tliat we may 
render our delay here as serviceable as posriblc. The Morick 
oonatry k perhaps interesting only on account of its*inhabi* 
tants, who appear a brave and independent race. He wad I 
hove been at Zuela, and both could not but be struck with the 
general mufohnity of scenery and structure. He derires to be 
kindly remembered to you, and will write you very soon. We 
expeet to be able to set out for Bomou in two or three months. 
Excuse this hasty letter ; and believe me, &o. 


Dr OonxEY to Professor Jameson. 

Mr Deab Sib, Murzouk, IQdi Sept. 182Z. 

When I wrote you last, we were juM departing for the 
Zwenich countiy ; I hope in about a fortnight after this we 
will be on our way to Bomou, We found our joum^ to 
Gbraat very pleasant, and our reception was very flattering. 
We were among a brave wariike race, exceedingly superstiUous, 
yet senrible $ uncommonly strict Mahommedans, yet liberal in 
their ideas. The geology and botany of the country nearly the 
seme as Fezzan, which 1 am tkni able to enter into at present. 
We made long excurskms in Waday Ghrurbi and Wadies 
ffliiati, winch Captidn Lyons incorrectly joim; in our cruize 
- we examined the Trona Lake. It k riluated in die midst of 
amazingly h^csandJiills, that- run for several -hundred mika to 
dmwemernri], wid liejbetween Wadies Shiati and GhrutbL It 
k' ut 'ft ooall vafley whuditruns nearly ESE. and- WNW. The 
nordt-aad'seuth rides are bounded 1^ bilk cS sand about-dOO 
•.ftNtt 'hig^.ii -The bottom k a flne sandy'on which are fiaood; the 
d^gtMd (appaiendy a qiecies ai Ukz), h downy '<grais> 



whene we enteied the yal]e]r» tfaereis tfelBriwsf jdate^i 
pdhwit uid a email lake, from which- impure- tieagia ^ a h^ 
Opt tiie wefltem ude u the trooa lake, tarrounded da(e4reei^- 
ami ite banka and marshy bWen^oovea^, ctn alm^ aU‘aye% 
bjr the gnus 1 have mentioned, and a tall jcmctia. . Itm idamt 
half a mUe long, and nearly SOO yards wide, of way inoeiiai* 
dosaUe depdi at present (July), from the evapongjlioii of the 
water, and many placet|are dry now which are covered in the 
winter and spring. The trona is d<^>orited in -cakes at die hetw 
tom of the lake, when the -saturation is at a certain extent* The 
et&es are of various degrees of thickness, from the finest -dim to 
several inches. The thickest I could find was not more than fths 
of an indi, but at the be^nning of winter, when the water be* 
gins to increase, it is of the thickness X have mellrioned, and it 
is then sud to be ripe. The surface next the eard^is not «n* 
equal from crystallisation, but rough to the feel, w^h numerona 
rounded asperities. That next the water is generally fiMmd 
studded with small beautiful cubical crystals of piuriate of soda ; 
the line of junction is always distinct,' and the one is easUy to- 
moved from the other. The upper suriace, when not covered 
with the muriate, is composed of a congeries of small tabular 
jneces, jmned in every porition; when the mass is broken, there 
is a fine display of adcular crystals, often radiated. The sur- 
face of the water is covered in many places with large thin sheets 
of a carbo-muriate soda, giving the whole the appearance of 
a lake partially frozen ova- : film after film forms, till the whole 
gets of ccmmderalde thickness. The seal of the 'lake is a dark 
brown sand, approaching to black, of q, visod conristeiq^ and 
aihmy smell, and on the lately uncovered surface, near the lunkB, 
a hiadc: substance, Uke m'lneral tar, is seen oozing out 
The- water begins to increase in the winter, and in the lining 
it is at the maximum. The trona is best about the pai|ipieitee> 
anent of winter, but disappears oitirely in the qpriag* , 

The lake has ^imnisbed cmiaderablj^ in me vflthia^tim lost 
$ev years, and if care be not takeD,4lie' dindnutien trill MOb ho 
tsneh greater: plants are.inakiag refud encMiaeb|mmtu^ 
voy riaaUewhankB aie observable in many piaoes. 
wwfintnd the ^(uaptity of trona had aot senably dMptNdlAv 
tile last ten yearr; pahtps it may appear so, from 
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beii^ ntffieieii. to answw every deswod. The qiiiuitx!ty.lH||^ 
niially exported anaouBts to between 400 and £00 caind4M||lli¥ 
eadi equal to about 4 cwt,— « barge quantity^ when the eixe 
the lake ia oonadered. It is itadbved only when a 
oomcs; then a nura wades in, breaks koffin bu^ sheets, whkdi 
he ea^y does ; hands it to others outdde, who are ready to ra*. 
oMiive all fq;i|eign matters, and i>ack it in the setose bases of the 
palmJeaves. The water in the valley is good, and if a well be 
dog on dte very boarder of the lake, the water is also good, and 
sosnbly free from saline impregnation. There ore a ^reat many 
qprings in the Wadey Shiati, and a number in the Wadies 
about Ghraat ; all were so exposed, that it was not posable to get 
any oorrect. observations. The wells also are so discrepant that 
no informadon could be obtmned. The maximum heat of Mur- 
aouk 10£*^Fahr., a great difference from Captun Ly<ni& The 
greater diu;?ial change 15°, and that very uniform. Hygro- 
meter shorter, from S60° to 410%— an amazing small range. 
My worthy frie^ Lieutenant Clapperton, sends bis kind re- 
gies, and promises to write you from Bomou. We are in the 
best of health, and stood our summer's travelling exceedingly 
well. I remain yours very rincerely, &c. 

II. 

Extract of Letter. fnxn Mr Bownicu to Professor Jahbsox. 

[The following is the last letter we received from the late enter- 
prising but unfortunate traveller Bowdich. His mdoncholy 
fate, deeply regretted by the learned throu^out Eurepe, af- 
fords anther proof of the wretched climate of that part of Aftka 
where he losthis life, and of the extreme danger of miconntmBg 
k, even to those who, like Mr Bowdich, were, by previous know<f 
ledge and expoiencae, well prepared to provi^ ogahist its de- 
leterious effects. His observations, drawings, and cdUeteieiu;, we 
believe Iwvc rmched Europe, having been brought to England 
by the acopnqtlished and interesting partner cff all lus joys ancl 
of all his sufferings— ^Mrs^Bowchch.^ 

rHoving. unexpectedly {nocured a letter to the Vicar of CM>i> 
9 ^Bb 0 ut |5 miles fimn Funchal, and the last village towiards the 
eastsxn end cif the island, from which it is much more dbiB 
thu^aidlei distant, I hastened to exj^dole ^ enviroBs. I hod 
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iWiow^eid a rough track, on the margin of shallour diffa of alters 
ildiMta of tufa and basalt, for about a mile and a half^ >vhen we 
r^hed a depression, more like a basin than a plain» covered 
with a deep bed of loose and agglutinated sand. These sands 
have in some degree been fixed or bound by the numerous 
branches of forest-trees they have enveloped ; for these brandies, 
(which have preserved their lateral twigs), arc so^, numerous, 

. that they are spread ove^ the surface, as well as beneath it, like 
a net-work of stoloniferous roots. It is scarcely possible 
the foot to the ground without treading on them. Both the 
branches and the trunks, (which stand on their roots in their na^ 
tural position), are incased in a thick hard sheath of aggluti- 
nated sand, which has followed the external configuration of the 
wood like a cast. In some instances the wood h^s entirely pe<« 
rished, and the envelopes arc found void, like tubes ; ^but must 
frequently the wood is Ibund within, as a distinct n^ss, and has 
become sufficiently siliceous to scratch arragonite (Figs. !08, 
109 *). The tallest fragments of trunks reach abgut a foot above 
the surface of the sand ; how far beneath it I cannot say. There 
were two or three as thick as my body. Sometimes imbedded in 
the envelopes of the wood, but generally in the loose sand of the 
surface, were innumerable fossil shells, intermingled proiniscu^ 
ously ; two species terrestrial ; the third belonging to a marine 
genus. 

The Delphinula, Fig. 110. n, b, is the Delphinuta sulcata of 
Lamarck, only known in the fossil state, and found at Grignon. 
But the Hdices belong to the gipup I^amellatm of De Ferus- 
sac's sub-genus Helicostyk. The smaller species Fig. ill. is 
globose, but the larger, Fig. 1 12, a, 6, r, (which is Jth inch in 
its greatest diameter, and ^’^th deep), has the last whorl com- 
pressed or flattened. There are several helices Still smaller than 
the former, with the umbilicus exposed ; but this is merely be- 
cause the plate which covers the columella is«not endrely de- 
veloped, and I have not the least doubtof Uieir being young shells 
of the first-mentioned species. Th(%e shells ar^ perfectly dis«i- 
tiuct from the existing helices of Madeira, (Figs. 38, 39i 40. 43, 
44.), of which there is ndt one to be found in the neighbqurhDod. 

* ■ ■ i - --- - . - - ■ * ^ 

* These, and the other Florae noticed in this page, refer to dmwiniga in 
the author's possession.— Edit. 
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Al. the bxa&cbes and trunks appear to bdong to theMHtf, 
sort at tree, (of which there seems to have been a small 
rest in that spot), and that ei^idendy a Dicotyledon ; but maea, 
Aan this, I do not think our present knowledge of the compa« 
rative anatomy of timbers is su^iently advanced to determine 
The sand is calcareous, whether from the destructkai of frag- 
ments of tTfuisition limestone (found beneath the basalt at St Vi- 
cente) in the bed of the ocean, or fropi comminuted shells, 1 
not venture to pronounce, although I incline to the former 
opinion. The carbonate of lime in the sheaths or envelopes of 
the wood, bears a greater proportion to the silex than in our 
common mortar,, than which their substance is much harder, for 
it amounted to 43 per cent. There is much ferru^ous sand 
with that thus thrown up, resulting from the destruction of the 
masses of red tufa constantly falling from the cliffs into the sea. 
On the western limit of this local deposit are large globules of 
basalt, (which, from their concentric form, and other appear- 
ances, have evidently been in a fluid state), lying loose upon 
the soil, from the tufa (in which they are still found imbedded 
at greater height), having been washed away from them. On 
SQch a soil the vegetation must be wretched ; a mesembryanthe- 
mum, and an orobus were the only plants that existed, or rather, 
languished there. 

Having described this locality to the best of my ability, I 
leave iJ>Ier. geologists to draw the conclusions. But, perhaps, I 
may be allowed to submit. First, That it has evidently been an 
irruption of the sea, from the heaps of terrestrial shells mingled 
with the marine, and, from the trees being found standing on 
their roots, and not deposited promiscuously in detached frag- 
ments, or flattened, as they would be, bad they been transpcxrted 
thither, or had they been subjected to any pressure from a su- 
perincumbent stratum afterwards removed. See&ndty, It is 
eUar that this must have happened after the Atlantic had lost 
dmt oonridembly higher level which the oysUSrs and msaime 
found 800 miles in^d, in the Blue Mountains of Ayife- 
rica, would seemingly indicate 4 for the deposit (exuding about 
|ths of .arunle in each direction); is bounded by hills and stmali 
peaks riring sevmral hundred feet above it (composed of the same 

— — ' ” 1 ■■■ - *■■■ ■ ■ ■ 

' » «if tlwM ligritw 'Wiu be lent to U>.C«dwrieta Society. 
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in which the sand and hills are deposited, and in the soil of 
nAAii this small forest must have been growing), which peaks and 
eletations present no traces of sand bn their surface, or elsewhere 
above the higher level of that in the^flat, i. e. about 260 feet, or 
thereabouts, PI. X. Fig. 2. Seeking for that explanation whieh rests 
on the fewest and simplest causes, it occurred to me, when I first 
reached this bed of sand (which was on the southern |^de, where 
it is level with the water’ll edge), that there might have lieen no 
irruption or deviation of the level of the sea, but a subsideiaiC'^ 
of the tufa strata, (like that of the shores of Alexandria, which, 
according to Dolomicu, arc a foot lower than they were in the • 
time of the Ptolemies), the natural consequence of gravity, or 
from one of those slips so frequently evident along its coasts 
which led to a deposit of calcareous sand on the bbrders Of the 
sea ; which sand, from ^ts extremely fine grain, was readily die* 
persed by the winds, until it reached the north side of the island, 
(for it is barely fths of a mile broad in this part), where the 
drift-line of the sand, with the tufa on which it ri^ts, is about 6(1 
feet above the sea. But, then, should we find the marine ahelia 
in such heaps at the height of 260 feet ? Would the sand have 
been so firmly agglutinated as it is in the indurated sheaths 
which envelope the trunks and branches of the trees ? and could 
there be one regular or dip-line descending S. 30 E. I can** 
not help thinking now, that there must have been an irruption 
of the sea from the northward, covering both this small flat, and 
that already described in Porto Santo, (where a marine shelly 
an Ampullina, is also intermixed, with the Helices), and depo* 
siting the bed of sand on both. However, I have performed 
the most important part of my duty, by particularising the fact 
as well as I am able, and will therefore say no marc. The high 
tnfii clifis on the north side of this part of thb island, behind 
Fanifal, are broken oif abruptly in their whole depth towards 
the sea, and presented numerous dip-lines of strata, deeply in^ 
dined to the south from these broken faces, Plate*X. Fig. 
as if a considerable part of the islanfi had been broken or 
worn away on, that side, which would seem to have been fonped 
hy a crator now lost in the ocean, to the northward, 

Ecwabd Bowdich. ' 
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Mr Mebricks to Professor Jameson. 
pti a former Number of th^ Journal^ we gave an account of Mr 
Merricks’ plan for blowing up ice^ which promised to be useful 
in many situations^ particularly in the Arctic and Antarctic Seas. 
From the following letter sent to us by Mr Merricks^ it would 
appear that Captain Parry» if occasion oflers^ will carry it into 
effect in the Arctic Sea.]] 

RosUn Gunpowder 

Sir, lO^A August 18S4. 

The letter I received this morning, through your goodness^ 
was from Captain Parry, and dated from “ Davis’ Straits, 1st 
July.” 

< 1 had written him before he left England, with an account of 
8O0ie experiments I had made in blowing up ice with gunpow- 
der, giving him a description of my apparatus, &e., and men- 
tioned at the f^me time to him, that I thought it might be of 
use in the event of his having to cut his way at any time through 
the ke, and might probably supersede the use of saws and axes. 
He thanks me for my commnnication, and says, I now beg 
leave to offer you my very best acknowledgments for your kind- 
ness, and to assure you, that I shall be very glad to avail my- 
self of your suggestion,” &c. &c. I sincerely wish he may find 
it of service, should he stand in need of it ; at any rate he 
means to give it a fair trial. I remain, sir, yours respectfully,. 

John Mebbicks. 


IV. 

Extract of a Letter from Capt. Parry to Professor Jameson. 

' ' Hecla, Davi^ Straits^ Lot. 69» 

My Dear 8ir, Jtdy 1 . 18^4. 

As you were^'kind enough to ^ve me permisrion to trouble 
you with a few lines by the transport, I gladly avail myself of 
that opportuiliiy, which ill shortly about to occur, to acquaint 
you with iour welfare thus far on our voyage, jif indeed our 
voyage ,imy be said tq have commenced. The advantages we 
derive from the plan of having a transport with us ate very 
grebt, i(or our own ships could not, with safety, cross the At- 
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butte so loaded as our necessities reqiure, in order to enable us 
to proceed with perfect confidence in our resources. These we 
eaiv now, without much {nnehing or inconvenience, extend to a 
pm^iod of three years and a fialf trqm this time. I trust that, 
with the continued blessing of God upon our endeavours^ we 
may do something worthy of so liberal and splendid an equip- 
ment. ' 

I am very much please^ with your friend and pupil Dr NeiU^ 
with whom I am making every arrangement in my powers *'* 
promote the interests of natural history in each of its depart- 
ments ; for, though I can lay no claim to acquirements in • 
this way myself, I am most anxious to leave nothing undone 
which may, in any way, be beneficial or interesting. We are 
making every preparation for the collections of speamens, whidi 
may at once save time imd trouble in making them, and pre- 
serve them in the best order for examination andidescription 
hereafter. I am, &c. F. Farey. 


Art. XXV.— -On the Detection of Minute Quantities qf jir<^ 
senic in mixed Fluids By Robert Chkistison, M. D. 
F. R. S. Professor of MedicalJurisprudenoe in the University 
of Edinburgh. 

The object of this paper is to estimate the value of the liquid 
tests for arsenic, when dissolved in mixed vegetable and animal 
fluids, and of the various processes which have been proposed 
for correcting the changes thus produced; in the action of the 
tests ; and, finally, to determine, what mode of analysis is at the 
same time the simplest, and may be applied under all circum- 
stances. The author has extended the researches of Orfila, and 
those on the modifications caused in the action of the tests, by 
the co-existence of animal and vegetable fluids ; «and d^ws, by 
the instances of broth, tea, oc^ee, porter,«Port-wine* and milk, 
that, when the fluid is oonqdicated, or tieeply coloured, and the 
arsenical solution of such moderate strength as may be usually 
locAed for in medico-Ie^l investigations, the four best^ liquid 
tests, likmely, lime-water, the ammoniacal sulphate of copper, 

; 

* The above is a condensed view of Dr ChTistison’s interesting Memoir In the 
Edinburgh Medical Journal for July 18S4. 
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the amoniacal nitrate of silver, and sulphuretted bydrogeni^Me 
almost or absolutely useless. He next proves, that no advali** 
tage is to be derived from the plans which have been proposed 
for i^storing the true actiop of the tests, by destroying the eo* 
lodr of the fluids. These are two in number; the one fdvanced 
by Orfila in 1881 ; the other by Mr Phillips io January last. 
The former chemist proposes to destroy the colours by chlorine ; 
the latter by digestion with animal charcoal. But Dr Chrisii- 
finds, that, after the action of chlorine, the colour is seldom 
altogether, or sufiiciently destroyed ; that the process does not 
^ take iVom the fluid the power, it often possesses, of retaining the 
arsenical precipitate in solution ; and that, in some decolorised 
fluids, containing no arsenic, some of the tests cause precipitates 
very similar to those produced in pure arsenical solutions. He 
likewise <*iinds, that the process by digestion in charcoal is sufii* 
cient, because, if the solution is not very strong, the charcoal 
removes all, or nearly all, the arsenic, as well as the colouring 
matter ; and, (if the solution be strong, it does not always lose 
its property of retaining the arsenical precipitates dissolved. 
He then proceeds to examine the processes which have been re- 
commended by Rose and Rapp for discovering arsenic, when 
intimately mingled with the animal textures, and which might 
also be applied to the residue by evaporation of mixed fluids, in 
which the common tests do not act characteristically. These 
processes it is unnecessary to mention. They are founded on 
the possibility of arsenic so combining with animal matters, as to 
resist the solvent power of boiling water. But Dr Christison 
has found, that, after careful digestion in water, no arsenic can 
be detected by cither process ; and, farther, that the process of 
Rapp is otherwise insufiicient, when the quantity of arsenic is 
small, in which circumstance alone, the ordinary means of ana- 
lysis are inadequate. 

In the last place, he describes the method which he has found 
easiest of -execution, and most generally applicable, for detecting 
arsenic dissdlved in mix^ fluids, or minted with such solids as 
are incapable of forming with it an insoluble compound. Mi- 
nute directions are given for the sake of the inexperienced i but! 
we dial! notice only the essential parts, and the result of his ex- 
perience with respect to the delicacy of the method. Having 
4 (observed, that the sulpheretted hydrogen, though it seldom acts 
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;«bWflctenBtieally on ^uted eduticms of anenio ia nuxed fliitd% 
iMvorthdess always throws it down of some oolour or odior« 
cstsn when the proportitHi of the pinson does nc^ ooeed an 
6000th party he proposes to hmploy this test* with tha yiew of 
pncurmg the atsooic in a convenient fimn being sulyelitad 
to the deddve pcooess of reductkai. ^ The si;^)ectod. mpi6Wf 
tf'solidyis to be divided into minute fragments, ^and'^boM 
briskly in two or three tuccesaive portions of pure water. The 
duidy whether originally such, or procured by digestion ftyt- 
tbe solid matter, is then to he subjected m a deefV naROW 
glass, for half an hour, to a brisk stream of sulphuretled by-v 
drogen gas. In many cases, however, it mil be necessary to 
premise the two following preparatory steps, before transmittilig 
the gas ; and, as we can seldom know beforehand Vhether these 
steps are requisite or iipt, it may be right to resort tp them in 
every case. Tfaetirst precaution is to add a little apetip acid to 
the fluid. By so doing, the influence of any free alkali that 
may exist in it is counteracted ; and several organic prineijflea, 
which might impede the subsequent separation of the preripi. 
tate, are coagulated. The second {wecaution is to boil the flu^ 
fcnr a few minutes ; by which means some matters are separated 
that the acetic acid could not throw down entirely ; and any 
carbonic add existing in it is driven off. The presence of oar- 
borne acid in considerable quantity, by impeding the solution of 
the sulphuretted hydrogen, prevents its action on the arsciuc, 
if the proportion of arsenic be small. The fluid is then to be 
filtered.”— “ When the stream has been continued a suffident 
length of time, there is either a predpitalp formed, or the fluid 
acquires a yellowish milkiness, which passes to a distinct pced> 
pitate as soon as the excess of sulphuretted hydrogen is driven 
off by heat It is always right to boil, before attempting to 8e< 
parate the matter thrown down ; as the predfntate then becomes 
much more distinct, and fitils to the bottom moKbreadily. When 
tiie filtration is finished, and the filter bee been ^tly com- 
pressed betwemi several fdds of bibufeus paper, tiie predpitato 
be scraped off mth a knife, and dried on a Int of sotooth 
papMr, 1 ^ a temperature somewhat above 612”.” The punt advi- 
saUelnode of subjecting this to the test of reduction is the. fol- 
lowing : The best flux is the black flux, and the best ilMtiti- 
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menta glass tube, closed at one end, open at the other, about 
three inches long, and varying from a fourth to an eighth of an 
inch diameter, according to the bulk of tlie material, which should 
not fill above two-fourths of an inch of the tube. The best 
mode of applying heat is by the alkohol lamp, as recommended 
by Mr Phillips. The true arsenical crust is known by the 
following physical character. Its outer surface next the tube 
exactly resembles highly polished steel. Its inner surface, 
*^(vri;:ich is best seen by scratching the tube with a file at the lower 
margin of the crust, and snapping it across), is precisely like 
she fracture of fine steel, if the quantity is considerable ; if it is 
minute, it has a dull bluish-grey appearance, but, before a mi- 
croscope of four or five powers, appears brilliant and crystal- 
line, like the fracture of steel. Occasionally, when very minute 
in quantity*, it appears botryoidal, and not brilliant, even before 
the microscope : in that case, the part of the tube to which it is 
attached, should be coarsely powdered, and heated anew in a 
tube of less diameter. It is scarcely possible for any one to 
mistake these characters, particularly if he has ever seen an ar- 
senical crust before ; but, to prevent all possibility of error, the 
analysis may be concluded ^vith the following experiment : The 
part of the tube to which the crust is attached being broken 
into fragments, is to be left for some hours in a watch-glass, con- 
taining a dilute solution of the ammoniacal sulphate of copper, 
and covered to prevent evaporation. In four or five hours, the 
metallic crust will become gross-green ; or, if very minute, ^t 
will be discoloured, and a brilliant grass-green crust formed on 
the surface of the liquor. The simple evaporation of the fluid 
will cause tlie formation of a crust on its surface, though no 
arsenic be immersed ki it. But in that case its colour is pale- 
blue The author concludes by stating, that the evidence thus 
procured is quite unimpeachable ; that the process is the most 
convenient yet proposed ; that it is probably applicable to all 
cases without exception, as he has found it to answer with the 
most complicated fluids lUi could select, namely, broth, tea, with 
cream and sugar, coflee similarly made, porter, Port-wine ^nd 

" . ■ ‘ 

' * If {^rtions of the ci;ust are rimpljr exposed to the air, they soon acquire a 
^rcjisti-hlack colour on the surface ; a character also indicative of metfdlic arsenic. 
— Edit. 
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milk ; and that it is sufBciently delicate for all tkiedioo-le^ jnitu 
poses, as it will detect satisfactorily a quarter of a grain of arse* 
nic dissolved in 8000 parts ^ any of the foregoing fluids* 


Art. "XXYI.— Remarks on the Light of the Moon and ^ ffte 
Plcmets, By Johk Leslie, Esq. Professor of Ifatural Flii* 
losophy in the University of Edinburgh, and Corresponding 
Member of the Royal Institute of France. ^ 

ISJ[on£RK astronomers have generally assumed it as an evi^t 
truth, that all the planets and their satellites shine merely by the 
reflected light from the sun, the great source of heat and illumi* 
nation. But this conclusion, however probable anfl consistent, is 
too hastily drawn, and would require some discussior^ establish 
it. Are those celestial bodies rendered luminous hf the rays of 
the sun, or by the emission of their own native light P Are* the 
whole of the incident solar beams reflected by thep, or a part caily 
of those rays ? Is the light simply reflected which the planets 
transmit to us, or is it rejected and dispersed in all directions, 
after having entered their surface ? Or, lastly, is this light i31 
emitted from their internal substance, in consequence of the ab* 
sorption and calorific action of the 6un'’8 rays P These are so 
many curious questions, which it is necessary to solve before we 
can form a correct opinion on the subject. 

' 1. Since the rays of light are darted in straight lines, their 
mutual divergency increases continually as they proceed, and 
consequently their illuminating power must be inversely propor- 
tional to the square of the distance from the point of emission. 
The quantity of light which the pupil of our eye can receive 
from any shining body will, therefore, be in the^inverse duplicate 
ratio of the distance ; but its visual magnitude, or tlie size of 
the image impressed on the retina, follows th^isame ratio; and 
hence the object must appear to us with ^actly the* same degree 
of brightness at every distance. Thus, a candle removed 50 
ji^rds from the eye, will seem just as brilliant as when placed 
10 yards from it ; because, though the eye receii^es^SS times 
fewef luminous particles, these are concentrated into a space of 
impression likewise ft5 times smaller. 
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TMs unexpeeted but important result is sulgect to lUMioodl^ 
CHtwO) mic^t what may arise from the accidental loss of 
^hiring its passage through an intervening medium. No sufdt 
obstruction, however, can occur in' the celestial expanse, and, 
oonaiiqumitly, the propodtion that a dhining body, however re- 
mote^ will appear always equally bright, is ripdly true in re- 
lopmce to the planets and fixed stars. Nor will it alter the e£. 
fitel^ whether such bodies derive the radiating power from thmr 
•OWft>substance, or from the mere influence of external illiifninf- 
tion. When the object lies so remote, however, that we can dk- 
cem no longer its visual magnitude, which seems contracted in- 
to a mere lucid spot, we confound the intendty of its brightness 
with the quantity of light received from it. Suppodng the fixed 
stars to have ail the same constitution, their lustre, as judged by 
saicunaidtid dght, would be in the direct ratio of the squares 
of thdr diameters, and the inverse ratio of the squares of tbeir 
distances. But in the case of a planet, the application of a 
powerful telescqpe will expand the radiating point into a broad 
surface, and thus enable us to distinguish easily the denaty from 
tbe quantity of illumination. If Venus and Jupiter were con- 
stituted alike, and shone by their native light, the apparent lustre 
of die former, at the period of their superior conjunction with 
the sun, would be ten times less than that of the latter, though 
thrir relative brightness, as disclosed by the telescope, would 
continue the same. But nrither of these inferences will agree 
srith observation. On the other hand, if those two planets de* 
rived their luminous quality from the sun, Venus would have 
had only the twenty-fifth part of the lustre of Jupiter, though 
the brightness of her surface, when viewed by the tdescope, 
would have been five times greater. This conclusion approaches 
nearer to the actdal appearances. 

But the diflerent phases which the planets exhibit, according 
to'die relative pomdon of the sun, clearly prove that their light is 
merely depehdent on the action of this great luminary. The ob« 
scutarioa which they periodically sufier, from the interventkn 
M lAjrir smellites, indicates the same conclusion. The cndy 
apmlfion tjien is, to determine what changes the rays of Ugiit 
tfimanitted from the sun undergo at the surface of the planet. 
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A It may be shewn, diat if a planet w^« t)eifeet 

reflected like a mirror the whole of the incident lig^ it 
ffould always exhibit a round image of the sun, extremely smelly 
indeed, but equally bright 2a that luminary, and only vaiying in 
size according to its relative porition. On this hypol2imk|| OUT 
planetaiy system would have appeared only a group of miMto 
suns, and not betrayed their dependence by any distincUon of 
phases. From the principles of catoptrics, we learn that each re^ 
fleeted ray would appear to flow from a virtual focus rituato oA 
the chord of each circular section of the planet, and at the dis* 
tance of one^^fourth of that chord behind the refringent suifaeti 
The image so formed by the reflexion of the light of the sun, sub- 
tends the same angle at the middle of the chord as that luminaty 
itself. We may deduce this simple theorem, Thai the diameter^ 
a planet ie to that of th£ solar image which it wosdA^eiiefleci at its 
aaperi&r conjunciioni as its distance from the sunKto the JbiiirA 
part of his diameter. Hence, at her opposition, Venus would 
have appeared a lucid circle, bright as the sup, but with only 
the 817th part of her actual diameter. In approaching to tha 
inferior conjunction, this circle, still preserving the same bright* 
ness, would gradually shrink into a point. For a like reason, Ju* 
piter, as a perfect mirror, would appear, at the superior conjunc- 
tion, a sun of only the 371Sth part of its diameter, and at the 
inferior conjunction with the 1797th part of its diameter. It 
may hence be calculated, that if Venus, at her opposition, were 
to reflect the whole of the light received from the sun, her illu- 
minating power would not exceed the 3400 millionth part of 
that refulgent mass. By a similar computation, it will be found, 
that the quantity of light reflected by Jupiter at his superior 
conjimction, is only the 938 millionth part of the direct illu- 
mination of the sun, but at his inferior coiQunction the 4SS 
millionth part. 

. It is more interesting, however, to trace the*operation of our 
moon. Had her surface acted as a perfect mirrdr, die would 
have appeared, after Change, a mere lucid spot, •and gradually 
4 mened with the splendour of the sun, till it appeared at Full, to 
Wkte with audiometer equal to the 458th part of its^real dim®, 
sion? Supposing the moon, therefore, to send back the wlude 
of the incident light, this would be still attenuated Slfl^OQO 
rimes more than the solar beams. But the most singular result 
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of the flupposition of a perfect reflexion is, that we should nevef 
have discovered the magnitude of the moon, surveyed her varied 
surface, or distinguished her successive phases. She would have 
had the appearance of only ^a very diminutive sun, alternately 
approaching to the earth and receding from it, but never ad- 
vancing^ nearer than 458 times the distance of the real sun. The 
moon, therefpre, does not strictly perform the oflice of a mirror, 
but scatters the incident solar beams in all directions, so that 
9vef^ portion of her surface looks more or less illuminated ; and 
she displays, accorcjing as the side fronting the sun tu^-ns towards 
our equator, all the gradations from a thin crescent to the full orb. 

S. The conclusion is hence incontrovertible, that if the pla- 
nets and our moon shine by light borrowed from the sun, they 
must have a rdugh or matt surface, like that of paper or plaster* 
It is only through the medium, indeed, of such surfaces, that 
we {u*e enabled at all to distinguish the natural colours of bodi^ea. 
The particles of incident light arc not reflected on their mere 
appulse, but suf^red to penetrate the external crust, where they 
are mostly absorbed ; while a certain portion of them is reject- 
ed, and again discharged. The rays thus remitted, after un- 
dergoing such internal secretion, serve to indicate the constitu- 
tion of the substance in respect to colour. Even from polished 
bodies, besides the reflected light, there is always a large por- 
tion rejected after penetration. Thus a slab of polished marble 
partly represents the surrounding objects, and partly evolves its 
own native colours ; but hold it in a position extremely oblique, 
and it will reflect almost the whole of the incident rays, and act 
like a colourless speculum. On the other hand, the colours of 
any stone are brought out, or rendered brigliter, by wetting its 
surface, the film of water, by its refractive power, bending the 
rays inwards, and thus facilitating their penetration. 

But the quantity of light sent back from a white matt surface, 
is ki every case extremely small. According to Bouguer's experi- 
ments, paper ^and plaster discharge only the 150th part of the per- 
pendicular rays, and a much less portion of the light when the 
incidence iKXXimes oblique. If the moon appeared of an unifori^ 
whiteness, yre could hardly reckon more than the 300th pan^ 
the solar beams to be again rejected and dispersed ; but its^sur- 
face being very irregular, and dimmed over by obscure spaces, this 
estimate may be reduced at least to the 500tb part. Hence that 
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portion of the sun^s light which the moon can remit to usy would be 
500 X 210,000, or 105 million times diminished. Yet the quan- 
tity of attenuated light whieh we actually receive from the moan, 
exceeds this measure seven or eight hundred times. In faot^ the 
light from the moon is equal, if not superior, to what could have 
reached us, if every point of her surface had performed the mopt 
perfect reflexion. Bouguer inferred from his obsefvations, that 
it amounts to l>etween the 2509000th and the 300,000tl^)art* * * 
of the direct light of the sun ; and I found it, by the first ap« 
plication of my photometer, to approach to the 150,000th par{, 
while we have seen that the portion of the solar beams which 
could ever be reflected from the Moon, exceeds not the 210,000th 
part of the total incidence. We are thus forced to conclude, 
that the light from the Sun, at the Moon''s surfacN^ is almost 
entirely absorbed, bul^ exerts a power to cause the projection of 
a still greater quantity of luminous particles, which liad Imn tbnir 
bined with her substance. From some broad spaces, this latent 
light is feebly emitted, while, from certain lucicl spots, it is dis- 
charged with extreme profusion. In short, we are compelled 
to admit, that the body of the Moon is really a phosphorescent ^ 
substance like the Bolognian stone, which, excited by the calo- 
rific illumination of the Sun, is made to shed its native light. 
Nor are instances wanted of analogous effects. The mineral 
just mentioned, or the sulphate of barytes, was first observed 
near two centuries ago, to shine spontaneously after being ex- 
posed to the rays of the Sun. Various calcined or incinerated 

* Pkaapkoric bodies are those which shine sponUftieously in the dark. To thi^ 
class belong phosphorus itself, and many substances in a certain stage of putrefac- 
tion, such as meat, fish, wood, A:c. But the term pho$phoreacent is applied to sub- 
stances which become lucid for a short time, on being exposUd to any strong light. 
This property was first remarked in the famous ^olognian stone,— the qf 

hmptea or keavp apar^ — which being suspected, from its xionderous nature, t8 con- 

tain silver, was roasted in contact with charcoal and other Tnflaipmable matters, 
for the purpose of extracting the ore., A similar preparation is made with calcined 
oyster-shells, which, being pounded and mixed ^ith the third part of their we^ptt 
of the flowers of sulphur, are rammed into a crucible, and suljected fbr hplf aa 
a red hea^ 

"****7^ the class of phosphorescent bodies likewise belong a numeroili dbtalogue 
minerall, which, when heated, shine with'diflkrent colours in the dark. Most sub- 
atances, as 1 have shewn ^ a farmer paper, are caused to emit varloilfi 'totdiired 
light, by a powerful electrical excitexoent. 
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•ubslMMes manifest the same property. A diamond held foir II 
few minutes near the flame of an Argand lamp» and then tsar- 
md into a dark room, will for a sbrrt time emit a vivid lighf# 
But Ibis lustre is always whKe, whatever may be the colour of 
the raya absorbed, inscmnuch that the intervention of a red, green, 
or Uue glass between the lamp and the diamond, will not alter 
the efibot. 

« 12^0 Moon, examined by a good telescope, has absolutely the 
appearance of an incinerated mass. Some circular cavities and 
rpund protuberances shine with remarkable efflulgence, while 
very wide and smooth plains seem to have nearly lost the phos* 
jdiorescent property, and to liave a brown or dark shade. The 
Moon being fifty times smaller than our globe, with only the 
seventieth jport of its attractive power, has five-sevenths of the 
Barth's densi^, and is consequently about 'lOur times denser than 
water. She may then consist of stony matter similar to the terrea- 
trial oompo^tion. But it would be rash to pursue the parallel 
^any farther. No disposition is more fallacious than the pr<^n- 
sity of mankind to personify all nature, and trace our image, 
lu^its, and operations in strange and unknown objects. Every 
spot the universe that has been explored, teems with animation, 

Ihe land, the sea, and the air — ^are all tenanted by some kindn 
of living creatures. But what right have we to suppose that the 
inhabitants of the Moon have any relation or similitude to our- 
idves P There is no appearance of any water in the raocm, nor 
of on atmosjdiere. But the former might be detected by its 
optical dflPects, and the latter by the occultation of the fixed stars. 
If any creatures, therefore, live in the moon, they must be very 
different from the occupiers of this Earth. We may perhaps 
be allowed to conjecture, that the surface of the Moon, appa- 
rently marked by numerous groups of exUnct volcanos, b oofy 
recovering from jts incinerated state, and advancing sbwly into 
a condition fit for the growth of the vegetable tribes. A care- 
fed csomparison of telescopic observations, after long intervals of 
time, migfat perhaps discover this progress of amelioration, and 
ascertain the gradual darkening of the surface, which must^-. 
low the dea^ of the lunar phosphorescence. 

The ancient cosmologists and their poetical expounders, en- 
tcc|siiied a whimrical o^nnion, that the stars are fed by tHa4iU- 



Prof. Leslie on ihe Light cf the Moon 9t$ 

t* , 

tnidky attracted from the ocean ; but that the Modn, beii^;iii|ll4i 
nearar to our Earth, drew her nutriment only from the Uteit 
whose waters in exhaling, carried along witfi them portioiis of 
mud and other impurities, which partly encrusted and <lbsci|npad 
her surface. Had the delineation I)een more precise, we eouM 
perhaps have marked the spread of such incrustation during the 
course of three thousand years. This mythological ifotion, hoev 
ever, is favourable to the hypothesis of die gradual chang^df • 
the Moon's surface. 

It deserves to be noticed, that the phosphorescent quality^ 
which we have thus been led, by a strict process of induodoii, 
to ascribe to the Moon, is not altogether a new piDporiCtoiik 
Such an idea was started by Licetus, Professor of i%iIoso[^y aa 
Bologna, soon after the discovery of the singular stqpe known 
by that name. But, ilbt supported by any proofs^^ hb of^moti 
seems to have been soon neglected, and at length forgottem * li 
is barely mentioned in Riecioli’s Great Collection 

But recent discoveries in optics furnish another demonstraliiiili, 
that the moon shines by her native light. All rays reflected 
from glass or water, or generally from the surface of any body 
not of a metallic nature, become polarized. To acquire thia 
modification, the light emitted directly from the Sun, a candle^ 
or the fire, must undergo such a reflexion. But tlie rays oftbO' 
Moon affect the very same disposition, and therefore must not 
have previously suffered reflexion at her surface. This ingenious 
and conclusive remark I owe to my celebrated friend M. Arago^ 
who first communicated to me in conversation, at Paris in 1814. 

I have since repeatedly verified it, and have found that Venus 
and the other Mght planets possess the same property. 

The theory of lunar phosphorescence accords^ with the varu 
OU8 phsenomena. Three or four days after change, the veiy 
thin ludd crescent seems to embrace a dark grey drcle, suAi^ 

_ — : 5 

• Hcimicb, in his curious book on,PhosphoreBcenc«, conjectures that the light 
ef comets is of the same nature as that of the Bolhgnian stone, ahd hlhts that n6t 
oriy the Moon and the Sarth, but ali the planets, are more or less •phosphomseent. 

Harding, and other praptical astronomers, from Che phenomena etfaihtited 
'l^Jrth^iCoon and Venus, were led to believe that the planets possessed! a* peculiar 
light, inApendent of that of the Sun. These details serve to complete the hlstoiy 
of the idea of lunar phosphorescence first started by Lioctus, dnd here brought' Ibr- 
waid hyProfenor Leslie, In so novel, interesting, and striking a mamer.-^Eiuv. 
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aed wilii a faint mistiness, vulgarly, but graphically, termed 
‘‘ The old moon in the new moon's arms." This appearance ia 
commonly attributed by astronomeirs to reflected light from our 
earth. Were the whole of die incident solar beams sent back, 
the illuminating power would no doubt lie thirteen times great- 
er than that of the moon herself, and M^ould hence amount to the 
16,000th paVt of the direct influence of the sun. But the waters, 
whigh cover three-fourths of the surface of our globe, could 
reflect only the 65th part of the incident light ; and the reflexion 
from the land would be far inferior. We may, therefore, in- 
fer, that the moon receives from earth less than the millionth 
part of the light sent to her from the sun. Such a faint illumi- 
natiem is henee quite insulScient to explain the cinereous aspect 
of the old ^oon, which seems to be the mere expiring glow of 
phosphorescence after it has long spent iits force. This explica- 
tion is confirmed by the existence of the fine silvery thread 
which appears to half inclose the ashy circle. If this extreme 
margin had been illumined by the earth, it would, from its ob- 
liquity, have appeared even fainter than the rest of the sur- 
face. But, being the last portion liglited up by the sun, it 
continues to glow for a short space after it has retired from his 
r^ys, and, presenting to the eye a very contracted front, or be- 
vagjbre^hortenedi it appears the more vivid. 

Were we to indulge imagination, wc might suppose that the 
Moon has been a comet, which, chancing to come near the Earth, 
and to cross its path at right angles, was constrained to obey its 
predominant attraction, and henceforth to circulate about our 
planet. Its approximation, by raising stupendous tides, w'ould 
have occasioned one of tliosc overwhelming convulsions which 
this globe appears to have repeatedly suffered. But the new 
satellite would soon lose its fiery constitution,' and conglomerate 
intb a solid ma^. In its subsequent progress, it will gradually 
assume a more earthly appearance. But when it shall have at- 
tained, in t^e successiort distant ages, the ultimate term of 
amelioration, the Moon will no longer cheer our nights by h^ 
soft and. silvery beams ; she will become dim and Wane, aild 
almost * blotted from the blue vault of hcayen.' Tootir most 
distant posterity this prospect is indeed gloomy ; but other 
changes will arise to renovate and embellish the great spectacle 
*of the Universe. 
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Akt. cf Rwre Plmis which have FToisifeted In 

^ the Royal Botamc Garden Edinburgh^ during the last 
Three Months. Commuificated by Dr Graham, It^us Pjpo- 
fessor of Botany in the University of Edinburgh. 


Ainmobium alatuni. 

Cactus Melocactus. 
nobilis. 

Carica Papaya. 

Cereus grandiflorus. 

Chrysophyllum Gainito. 

Combretum puipureum. 

Fuchsia decussata. 

The figure in the Botanical Maga- 
zine was taken from the first spe- 
cimen which flowered ifi the Gar- 
den, and unfortunately, as this was 
less vi^rous than others which 
have blossomed since, a very im- 
perfect idea of the beauty of the 
species is gtren. In the last num- 
ber of the Philosophical Journal, a 
hoTO was expressed that it would 
befound to nvid Fuchsia coccinea: 
it now appears that it exceeds it 
flu: in sjilendor, the flowers and pe- 
dicel beinu 5 inches long, of a much 
more brilliant colour, Uie plant as 
free in flowering, and apiiarently as 
hardy. The leaves are of a more 
lively ^een, though perhaps their 
shape IB scarcely so handsome. ^ 

Geranium Wallichianum. 

Hibiscus speciosus. 

Hippcastrum pulverulentum. 

Brought from Kio Janeiro by Cap- 
' tain Graham in 1022. 

Hyperanthera Moringa. 

Jasinimim revolutum. 

In full flower now in the open air, 
and rising to tlie top of a wall 14 
feet high. 

Jatropha multifida. 

l^^ida 8pin<^. 
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Nuttalia diversifolia. 

Oxyanthus speciosus. 

Pacderota Ageria. 

Philydrum lanuginosum.' 

Pistacia Terebinihus. 

Potentilla splendens. 

Don, Flor. NepaL ined. 

Psidium Cattldanum (Putfie- 
Jruited GiAva). 

Now bearing abunAsnce of high fla- 
voured £mit. It aoes not seem 
extravagant to^expect, that this 
tree may come into cuUivaitioR, to 
add another luxury to the dessert. 
The fruit is not only very abun- 
dant and vdl^y rich, but in very 
various degrees of maturity upon 
the tree at the same time. 

Reaumuria hypericoides. 

Rondeletia birta. 

Roscoea purpurea, 
riant procured firom Lady Liston, 
who raised it from seed brot^i 
from Nepaulby l>r Govan in 1922. 

Saxifraga caespitosa. 

Plants brou^t home by Dr Fisher 
from Captain Parry's 2d voyege. 

Scbizaothus porrigens. 

In frill flower now (August) in the 
open border. This species may be 
distinguished from S. pbmaOts even 
in the seed-bed, by the seminal 
leaves being much shorter,' as first 
remarked Mr Macnab this 
spring. One plant in th# green- 
house has*already reached the 
height of five ihet, though only 
^ be^nnii^ to come into flower. 

Thalia deolbata. 

Thysauoius junceus. 

c c 
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PA^nomena^om October 1. 18i4i to 
Jrnmory 1. 1835, coik^daied far the Meridiem Ed&n» 
bur^, Mean Time. By Mr C^obge Ikkes, Aberdeen. 

The times are Inserted according to the Civil reckoning, the day beginning 
nt snidnlghb— -The CoiyQnctionB of the Moon with the Stars m ^ven in 
Higkt A^eetmofu 

OcTOBia. 




n 

2. 

R 

23 

/ 

51 

30 

Inf. d © 9 


i 

39 

2 

Im. 11. sat y 

7. 

2 

55 

56 

Im. 1. sat. 11 

& 

3 

30 

57 

O Moon. 

10. 

2 

3 

3 

Im. IV. sat IJ. 

10. 

4 

13 

25 

Im. JI. sat IJ, 

11. 

0 

47 

25 

Im. III. sat 11 

11. 

4 

16 

33 

Km. III. sat 11 

12. 

7 

31 

6 

5h 

14. 

2 

28 

0^ 

cJ 5 » n 

14. 

4 

49 

25^ 

Im. I. wb If. 

14. 

5 

46 

6 

d 5 /* n 

15. 

15 

58 

4 ' 

1 Last Quarter. 

16. 

23 

26 

53 

6]>V- 

18. 

4 

45 

10 

Im. III. mt. If 


NovxnaBBi 


n. 

4. 

1 14 21 

Im. II. sat. V 

6. 

4 57 52 

Im. 1. sat. It 

6. 

l9 14 20 

O Moon. 

7. 

gS 26 10 

Xm. I. sat 11 

8. 

lO 43 31 

d P b 

la 

S 0 0 

d p n 

IL 

3 49 16 

Im. 11* sat 11 

11. 

4 13 0 

d P« ^ • 

13. 

9 25 30 

6 1)V 

13. 23 50 12 

( Last Quarter. 

15. 

1 19 25 

Im. I. sat y 

1& 

0 7 44 

Em. 111. sat. If 

18. 

6 24 18 

Im. 11. sat If 

20. 

11 SO a 

661f ' 

20. 

18 42 0 

6D>} 

20. 

19 34 20 

% New Moon. 

21. 

11 15 0 

rf © 9 

Im. I. sat y 

22. 

3 12 40 

22. 

7 7 16 

0 enters t 

23. 

0 35 25 

Im.. 111. sat y 

23. 

4 6 16 

Em.. 111., sat. 11 

23. 

5 39 9 ^ 

(5 P 9 

S4. «.«e 0. 
>4. 10 >t 0 

^P? 

26. 

14 SC 0 

5©b 

29. 

u ao so, 

n First Quarter. 

2& 

SS 17 sit 

fm. nrsat. 11 

2lt 

S $<Mr 

Im. I. sat. y 

80. 

488 & 

Xm. 111. sat y 

SO. 

IS 84 U 

Im. h aat y 


" ft/ 

19. r» d greatest elong. 

19. 6 17 0 (5 y ni 

19. 15 45 0 c5 i fl Oph. «8"N. 

21. 0 49 0 d J y 

22. 7 35 13 • New Moon. 

23. 1 11 13 Im. I. sat. 1/. 

23. 10 40 1 © enters TH 

23. 23 18 9 c5 1) 9 

26. 6 47 16 d 5 > 

27. 0 17 21 £in.iy. sahV 

27. 13 35 44 6 ^ ^ t 

27. 18 24^88 d P ¥ 

29. 17 50 15 5 First Quarter. 

SO. 3 4 34 Im. 1. sat. Tf 


Dbceicbsb. 

D ® / // 

3. 20 45 0 d 9 ¥ 

5. 14 56 25 d J) 

6. 0 53 6 Im. II. sat Tf 

6. 10 3 37 O 

7. 18 25 36 d P A4 n 

6. 1 27 30 Im. I. sat. ^ 


10. 

15 

26 

49 

d p y 

13. 

3 

28 

46 

Im. II. sat y 

13. 

7 

25 

33 

( Last Qnarter*. 

15 

3 

20 

47 

Im. I. sat. y. 

16, 

1 

57 

56 

Im. IV. sat y 

16. 

6 

24 

36 

Em. IV. sat. y 

16. 

21 

49 

6 

Im. 1. snt % 

20. 

6 

4 

36 

Im. 11. sat B 

20. 

10 

25 

45 

0 New Mootii. 

21. 

12 

42 

17 

o 5 ® ^ 

21. 

17 

14 

40 

dPW ■ 

21. 

19 

48 

5 

O enters Ft 

21. 

20 

0 

0 

<5 D 9 

22. 

5 

14 

8 

lm< !• tab 2f 

23. 

13 

58 

40 

6 5 9 

28. 

15 

16 

40 

61$ 

23. 

23 

42 

28 

Im. I. set y 

24 

23 

50 

0 

d9(?^9^'8-9fd 

28. 

12 

5 

31 

' P First Quarter. 

28. 

20 

24 

56 

Im. III. eat y 

26. 

23 

56 

53 

Em.^ III. sat ySu 

30. 

21 

58 

14 

Im. II. sat yj 

SL 

i 

35 

53 

Inh L vat. y , 

31.- 




9 greatest elong^ 



( ^ ) 


AaT. ^'XllL^^Proceedmgs iifthe Werficrian Naturat MUtarg 
Sodetg. (Continued from p. ^10.) 

1824, May 1. — ThE ^ecreta^ read a communication sent 
to the Society, entitled, Observaiions and Eaperimmis on 
the Formatkm of Pearls^* Also, notice of a substitute fiir cork 
in tropical climates, being the central part of the ^cape of the 
Agave vivipara, by ih^ Reverend Lansdown Guildhig of St 
Vincentes, with specimens of the prepared agave^oork^ 
likewise an Jcconnt of Wdliam Dempster, who aoddeniaJ^ 
swallowed a iaMe-hntfe at Carhde in Mooember last F commiiS. 
nicated by Dr Barnes of Carlisle. (This paper is printed in 
the present Number, p. 319. et seg,y 

At the samo meeting, Professor Jameson read a notice of the 
discovery of some fo|sil remains of a whale nea^he seat of 
Lord Dunmore, on tho banks of the Forth, and at the distanee 
of several hundred yards from the existing bed of the river ; 
communicated by Mr A. Blackadder, Allan Pork. 

A specimen of the nativo dog of New Holland, presented to 
the Museum His Excellency Sir Thomas Brisbane, was 
hibited to the meeting, and described by Professor Jameson. 

May 15.— At this meeUng Professor Jameson communicated 
to the Society Mr A. Blackadder^'s observations on the alluvial 
strata of the Forth district, illustrated by a geological map of 
that portion of country. 

Mr Witham of LfarkingCCKi read a memoir on some peculi- 
anties observable in the trap-royks in the west and north-west 
of the counties of Vork, Durham, Westmoreland, and Nor- 
thumberland. 

* The Secretary read a notice regarding the pernicious effects 
on fruit-trees, of a layer of bog-iron-ore imme^tely under the 
surface-soil, in Aberdeenshire, provincially termed pan ; oommm* 
nicated by Mr Stevenson, civil engineer. • 

At the same meeting, Mr Deucliar, •lecUiirec ^ chemistry^ 
read a paper « On the comparative merils of* the theories ^ 
Aftion.'^ And Mr F. A. Paityi exhibited a remarli^ 
lilm stalagmite or deposition* found at the bottom oig one of the 
tanks of lirae-Yt*ater through which the coal-gas is passed, with 
a view to its purification, at the Edinburgh Gas Works. 

The meetings of the Society were then adjourned till Novetu. 
her next. c c 2 
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Abt. xxx— scientific intelligence. 

ASTBOMOtiy. 

« 

1. Mronomical ObaervaHona by Dr O2&0r9.<^C<Hnet8 that fi- 
nidi tShar eoune in a short period, do not ai^iear to differ in 
form, sfaape^ or nature, from those that require a long time to 
cooiplete tbrir motion around the sun. 'T^ir external aspect does 

'not agree 'with that of the newly discovei^ planets. Although 
the late Scbrdter jnetended that he observed a eonadenble 
nebulous envelope around the asteroids Ceres, Pallas and Juno, 
Olben) is not conrinced of its existence, and is rather inclined to 
conad^ the appearance as a deception, arising firom the imper> 
feet nature of Qie ol^i-glass, as he could not discover any such 
nebuloaty,'1tlthough he used the most perfect dioptric instro- 
meats. Olben ctmsiders the greater number of dmMe ata»a to . 
be suns, which are not only apparently but also in reality cma- 
paratively near tp each other, and that describe regular OTfaits 
around thek common centre of gravity. He says that he has 
never observed any nebulous covering in Oassendus, in Fosri- 
donius, or indeed in any other part of the moon, nor in general 
any change in the lunar qpots, whkfa could not be ief(nTed to 
the chffeient angles of illumination, and the rdations of libra- 
tion. Nor can he ^ve any iq^on as to the traverring furrows 
in the circular mountains ; and he adds, ^ I must acknowledge, 
that, in r^ard to the beds of ‘I'i/ers, buildings, &c. siud to 
have been observe4 in the moon, I fear that a lively inugina)- 
ti<m may have frequently seen more than is shewn by the tele- 
scope.” 

METBOBOtOGY. 

2. Fail of Meteoric «$%oner.— Many meteoric stones fell in 
the vicinity of Arenazzo^ a village in the Papal dominions, in 
the numth qf March. The largest stone wrighed IS Ib. Ee- 
fdre the fall, loud thunder was heard. The large aerolite, writ- 
ing IS lb., was^ carried to Bologna, where it is preserved in the 
Observato^. 

3. Accouint of a Si EM a Fire aeen in /VZunth— Captain 
Bourdet gpves an account of an electrical tqqiparance be74>b- 
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Seieni^ 

annred in Pobrady in the montli of DeeeadlMr'iSOO. The win- 
ter wee wanarkaWy mild, no mow iiad iaHen, but irtottte'wete 
frequent One evening about 9 o'dock, after « vieieiit guat <ol 
wind, the night became bo 43ark that ndera could no longer see 
even the heads of thdr horses, ancl so violent a etecm amp that 
the horses were forced to halt; bnt their ears became ifieedily 
luminous at the tqw, as also aU the hmg hair of the body, with 
eaception of that of the mane and tail. All the metallic mds 

the harness became tumkious, as if they were oovmed t|(ith 
swarm of luminous worma The whiskers of M. Bourdet^ and 
that of die other cannoneers, also shone ; but neither the 
brows nor hair became luminous. Thu ajqiearance continued 
as long as the gust of wind ; that is, about three or ftNtr mi- 
nutes. As soon as the wind ceased, the luminous appearances 
ywmhed, and a violmt abovcr of rain fell 

4. Remarkdbk WMrhML—Oa. the 6th July 4893, at^ 1 h. 
85 m. p. u., in the plain of Assonval, a village ntuated nx 
leagues WSW. of St Omer, and an equal distance from Bou- 
logne, the labourers were obliged to quit th^ work on acoount 
dt the darkness, and from the dread of a tempest with which 
they were threatened. Clouds coming from diflerent pcmts ra- 
pidly collected over the plnn, and presently united so as to fiwm 
a sin^e vast doud which covered the whde horizon. A nio- 
mmt aftm*, there was seen to descend from this dood a dense 
viqxMir, haring the bliush odour of sulphur in a state of com- 
bustion : it formed a reverseff cone, the base of which was con- 
nected mth the doud. The lofrer part of, the cone, which de- 
scended upon the earth, turnmg round jrith conridoahle quick- 
ness, presently formed an oblong mass of about SO feet, detached 
’from the doud. It rose making a ndse similar to thatof a large 
bomb-shell on bursting, and leaving in 'the earth a in the 
fwm of a drcular basin, from SO to 95 feet in drcundejence, 
and from 3 to 4 in depth at its middle. At the distance of 
acarcdy a hundred yards from the popt of departure, and dip 
reding its course from west to easf, the whirlrind broke down * 
•t^tie hedge of a dwdling house, overtunia4,& barn, and gave the 
''Imlise, whi^ was more solidly built, a shock, whic|j the farmer 
conapared to that of an earthquake. It had, in breaking the 
hedge, torn asunder and carried off the tops of the stixmj^st 



tfw ; fftom ovierta 4od, 

AAnmihN^^ mmmvitm io pr6ve/t{uit{tbe 

tMiills.lM8t^ ; 'odieiii.irase'fift^ tiogetber mik 

iesrantl 4DpB» the ii^;ltelr brasAm of tvyees ifrom 60 ti>. ^ 
het> hig^i AAer^ tfabi ibe ^biiiwiiid distaaoe of two 

kttgowtwdioal^ towehiiigi the ground^ carrying ;iirith it very 
k^ge btuEibliea of tved wfaach it threw out on all sides wid^noiee^ 
Haeingiccniie to the elevated, pcmt of die wood of Fauqiiem- 
it tore off the heads of several ^aks, which it was seen 
tofeany along with it above the village of Vendome^ situate at 
t|pe foot of die hill on the east side of the wood. It did no other 
ingttiy in this Gommuiie than that of lifting witli Us root a veiy 
largo'e^camore^ in a meadow belonging to Degrosseilkrs ; 
the tree was found at the disUmce of 600 yards. Contin^jgg 
its course iivthe manner of a ball which strikes the earth and xj^ 
bounds agiuD;!^ tlie whirlwind proceeded to the village of Audinc- 
tan, where it Arew down the roofs of three houses and lifted up 
several trees; among others five elms of very large size, all grow, 
ing from the same root. On leaving the valley in which these 
two last villages are situate^ the whirlwind rose upon a moun- 
tain, named de CapeUe, Several country people who were, at 
work, saw with terror this extraordinary phenomenon pass over 
their dwellings. They were immediately struck with a sense of 
the danger, but had only time, in onler to avoid it, to lie down 
and keep fast hold of their plowing instruments. They remarked 
with astonishment that their horsbi^^cre disquieted, but did not 
take fright. The sock of one of their ploughs was buried in the 
earth deep enough to resist the efforts of three horses, and to 
prevent its being injured, they employed a pick>axe in extract- 
ing it. It was from these labourers, wlio were so situate upon 
the mountain as to see the whirlwind arrive and continue its 
course, that its form and size were learned, as well as the sup- 
posed dements which may have entered into its composition. 
The form was oval,, the length appeared to them about SO feet, 
die other diamder mig&t have been'SO. It turned round in its 



centre bahs^ fire, and often also globes of sulphureous vapours. 
Both of diem cast out, in different directions, branches 



hid dftfwti' .iAaag'.3<^‘.-i( ;4hMl|eiilMi*ta^ > ,Viie 
MMtw%fitaif4t UAde ki tte Tiyd i p rogrew 
^4ieA^* carriage rattlmg-^at foU speed upon -a stao»{Miiveii)m& 
iib^exploaiMi^ like the rqi^ <rfa muaket, vas'heBKd>at ta^ «nqir 
tion oi fire or eiqKmr ( ihe wind,>whieh was ioipetaou % p i ne d a 
torftll whiezing to tins nmse. After having' tora ii|k,/thn> earth 
end 6»ried off whatever offend roBistance in one ^aee^ it>aaiia 
frcMin the ground, to proceed to another, a league dnd'ScitiMeiiaes 
two leagues distant, to recommence its ravages. Thus, on IpvingMa 
Mount Capelle, always foHowing the same direction, it lighted 
next at Hernies St Julien, at the distance of a league from t{ie' 
mountain, where it carried off several hay>cocks, and a ntnnber 
a€ trees. From this village to Witemestie, ovm* an intpeal o£ 
thi^ leagues, it committed no ravages worthy of mentaon* than 
having been only observed upon the mountain riliicb separates 
Hemies from Etree.^lancfae, a furrow of the b^adth of durty 
yards, in which the com was destroyed, over an extent of thirty 
acres of land, situated at the summit. From hence it penetrated 
into the valley of Witemestie and Lambre. In the former of 
these villages, which consisted of forty dwelling houses, eight 
only were left uninjured ; thirty-two houses with their hnns 
were overturned, and an enormous quantityof trees thrown down, 
tom asunder, and carried to a great distance. It was observed 
at Witemestie, that the roofs and walls of the houses were laid 
in a diverging manner, from within odtwards. The injury done 
was not less considerable a^ambre. Several persons observed 
perfectly the turning motion of the meteor, its sulphtiry brown 
colour, and the centre of flam% from which proceeded biaxes of 
bituminous vapour. The trees surrounding the churdi were 
broken and torn up by the roots ; the wall and roof of the cu> * 
rate's house carried off, and eighteen houses, the greater num- 
ber built of brick, levelled to their foundations, with the extra- 
or^nary phenomenon of the walls being separated ' hy^aying 
h<wn thrown outwards. A fortunate circumstanee, in ^e midst 
of this great calamity, was that nobody Jbst h^ lift, evep in. the 
two last villages ; a ringle individual at Witemestie was severriy 
‘Vounded'in the arm by a beam. Cftrleaving !the villagfijnlff 
Lhmbte, the whirlwind cUvided into two ; one pdrtlon was ms- 
lipotedintheoir; the other, which now iq>peared only asndoud 
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driircn %y t the ^tartfa^wes^ 

oecAril^ LiUere, a town thtm hmgfKU distant from LayifM^, 
wkm it broke and uprooted nearly two hundred trees in the 
beeutiful groutndsof M. Drfoulers; tfler wbidi it was dissipated 
in its turn. At three o'cloc^^tthe weather was calm, the sky aL 
nusst endidy dear, and the diunder, which bad been heard Irem 
all 'pointaof the horizon, ended at the same time with the whirl- 
windL The evening and night were very beautiful.~i2o2fe^ 
^niver^l 


GEOGAAPHY. 

^6. Seighi of Mount JEina . — Captain Smyth, in his lately 
publislpl Memoir of Sicily,^ informs us, that, acCbrding Jp 
his measuremeiits, Mount iEtna is 10,874 feet above the,lj^j^ 
of the sea, aq/il not 1S,000 feet, the height usually given 
Professor Sehouw, in his L'ultima cruzione dell 'Etna, 
crita in luia lettera diretta al Cavaliere J. J. Alberto de Schoeiih 
berg, dal Dr J. Sehouw, Giornale Enciclopcdico, AgostolSlO,'^ 
l^ves nearly the si^me height to the nmuntain ; it being, accord- 
ing to his measurement, 10,484 French feet above the level of 
the sea. 


HYDROGBAFHV. 

6. Observations wUJi regard to the presumed Diminution qf 
the Level qf the Bcdtic Sea^ by N. Bruncrona ; mih Remarks 
on the same subjecU hy C. P. Holfstrom . — The phenomenon of 
the diminution of the water, or, to'S^ak more correctly, of the 
lowering of the level of the sea \n the Baltic, has long engaged 
the attention of Swedish .naturalists, some of whom are satisfied 
as to its existence, while others deny it altogether. The latter 
have, on their side, the difficulty of admitting that a body of 
water, internal, it is true, but communicating with the ocean by 
three openings, could have any other level than that of the ocean 
itself ; but, to this'^objection, their opponents reply by facts, that 
is, by the cmni^rison of die present level of the Baltic, with that 
which it must hafVe had at periods more or less remote, judging 
by :!the marks.unpres8^$ither by the operation of nat^ral <5ause^^^ 
or py the b^^d of man, upon the rocks wliich project from tfile 
nudst of the waters. A circumstance not less remarkebic than 
the {dienonienon itself, is, that the fall of the level seems to hitVe 
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QtM t£ Bodinia, it hog beMsnBtuMted at four,i^;in tihai.<||iftT' 
tupr. From this it dlmimdies southward, so as to ba fimiiad.ta 
twoiaet in the century, upon the coast of Calqwr; 'and. there is 
reason to think that no diminution 4t all has, taken fdaee in the 
BOttlhaii part of this sea ; mid tbat„if any in ito eastern pmt» it 
must at least be very small.— Admitting the reality of the ,]d)e> 
nomenon such as we have above announced, it, and wtucfa ap^ 
pears to be now admitted by the greater number of the Sw^ish 
naturalists, ^here remun many important questions to be an- 
swered. le<, What is the total quantity of the diminution pro-^ 
duced in the level of the Baltic, at a given point, and in a given 
period of dme? There still prevails much uncertainty on .this 
Bid^ent-; and anomalies exist, winch, in pmnts very near upon 
eatii other, are in the relation of one to four, and elfen of one to 
tw^e. 8<%, Has this lowering of the Baltic takra fdooe in a 
uniform manner ? Are its variations, if any there to, regular or 
irr^lar, and subordinate to appreriable causes, such, for examr 
pie, as is the case with the state of the atmosphcrl ? 3 <%, Is the 
diminution observed on proceeding frmn north to south, and 
which becomes at length evanescent, proportionate to the lati- 
tudes, or subjected to other laws. Such must be the object of 
the further inquiries of observers ; for the establishment of the 
fact is of little importance, without a knowledge of the laws by 
which it has been r^uiated. But this is a difficult task to per- 
form. It is not, in fact, su^Stfi^nt to form a correct estimate of 
the action of local changes which may have affected certain points, 
without influenring the general mfiss of water in the Baltic ; and, 
with this view, to choose, as places for maAcing, the most isolated 
rocks, the most remote from the shores, and situated in the deep- 
est prater. It is further necessary to be assured, that the com- 
parative observations have been made when the sea was in a per- 
fectly rimilar state. In fact, the Baltic, without liaving any fibb- 
ing and flooring, is subject to a balanrin^ of its waters, depen- 
dent upon the direction and |x>wer o£ the winds. , It rises when 
•strong nmrth-west winds, of long continuance, have driven in the 
Wtillkn of tbd Northern Ocean, by the Cathgat, the Sound, an4|' 
the Belt. It falls, on the other hand, after a cootb&ance of,*' 
wind% blowing in a direction calculated to propel its waters tO; 
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li^Ktiiter dra\rri, by by|k>diest6, when the Baltic was at its groaMt 
elevation, aftd wwre its level tneasiAed at the same point when tt 
is lowest, ilb woitld seem lowered much beyond what it would 
bavw been found, had the two cmiWspcmding obsemtions 
made when the level was at its mean height. It » therefore 
ibis bveati ^height Which it is of impc»*tanoe to determine, in 
eitlwiT case,*— a task which, without doubt^- presents great dtffij* 
culties, but which is absolutely necessary to insui;e the correct* 
rXiess of the observations. — Such is the substance of M. Hail- 
opinion on the subject, as stated in his memoir. It is to 
be regretted, that the precautions of which he speaks, hiE^ not 
been taken iiito consideration by M. Bruncrona, as they would 
have rendered t^c observations more useful, which he made in 
18S0, at thifty different points, by means of the pilots under his 
command, as well as the care he has taken to have lines engrav- 
ed upon various rocks to mark the level of the sea, and answer 
as so many points of reference to future observers.— M. Hieli- 
str5m passes rapidly, and with a sort of contfbipt over an idea 
received among the inhabitants of the small islands on the coast 
of Bothnia, and which, to be the opinion of these ignorant and 
perhaps incorrect observers, has not been entirely rejected by 
some philosophers ; namely, that the level of the surface of the 
sea does not fall, but that theu bottom is gradually raised, at 
least in the north of Sweden. author throws ridicule upon 

this opinion, by saying, that, since this effect is not observed 
upon the shores of th^ Islands of Gothland and Oeland, which 
are calcareous or sandy, but only upon those of the Gulf of 
Bothnia, which arc composed of gneiss abounding in ielspar, we 
must attribute tn this latter rock an aptitude for rising which the 
others do not possess. It belongs to the Neptunists to see Whe- 
ther this objection appear to them sufficient to make them 
change then opinion *— Univeml 

CHSMISTEY. 

7. On M^aUic^Titanium.^J}r Wdlckner of jPreybe^ W 
llie Bn^aw^ has lately described cubical crystals tsi mkallic 
ritamum which he observed in iron-slags from the Upperland of 
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MMiited, and analyw proved^ duiNlia oi^ df ■fa<<k-c(ima|pjiilKi 
nmute portion of titanium. Dr WoUa»ton« as is wdl Juiown, 
iras the first who describedi these cubes. Xhey lidear io the 
slags of iFon*.forge8 in Wales, in tho|e at Bradford 
Alfreton in Derbyshire, at Foint^pool to MoniaoutMibw^ in 
Clydesdale in this country, and we have no doubt will be nfft 
with in many other places where our^ common kbiMUSp aae 
smelteda 

8. Selenimi hiVtAcanlc Sulphur arid Iron Pyrite^i^tn our. 
last Number we stated that Stromeyer had discovered selctiiumr 
in the volcanic sulphur of Lipari; we may now add, that ’4iiis 
sulphuret is the red substance found in the Lipari Islands, 
which used to be considered as sulphur coloured^^y oxide of 
iron. Selenium occura also in some varieties of iron pyrites, 

9. Bitumen in Native Sidphur.*-^\t would appear frofti a 
series of experiments by Vauquelin, in the AnnaUs de Chimie ei 
de Physique^ vol. xxv, that most native sulphur contains a small 
portion of bitumen. 

MINERALOGY AND GEOGNOSY. 

10. J^ersonite not a new species, — Dr Troost, in an interest- 
ing memoir on the Augites (jwroxenes) of the United States 
of America, in the first par^^or the third volume of the Jour- 
nal of the Academy of Natural Sciences of Philadelphia, shews 
that the mineral described as amew species under the name of 
Jeffersonite by Professor Keating, is a trfie Augite. Keating, he 
yemarks, was led into error, by mistaking the base of the primi- 
tive form for one of its sides. Dr Troost Qames this variety 
FoliaiUd Augite. 

Tl. Maclureite not a ntw Species, — ^Dr Torrey and Mr Nuttall^ 
two active and intelli^t Apiei^n naturalists, sofne time ago 
named a supposed new mineral froih Brandywine, Madursite^ 

^ iti honour of the distinguished Freride|||t^of the . 

^(^fiices of ^Philadelphia. Ih a memoir piiblisbad in the Ihfk; 
part^of the third volume of the Jonmal of Naturd^Stocesriaf 

f 
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I* Vawveii^nlGmiit to the Aug^ .9Kiw 
wi.iMloeaU.Zafnei^ . 

' 1$. Serpm&»e a i&stkict mineroJ ipecjw.---* Warner long 
snranged Siepetfl^ a6 a distinct swedes of simple mineral ; 
Raiiy 'riewdd it as a mountain rock, and r^ec^ed it firom the 
odnmral system. In the Tfainsiuslaons the* Royal Society of 

Edinburgh^ mention is made crystallised serpentine; and 

Vanuxem, in the Memoirs of the Aca^pmy of Sciences, ad<^ts 
thet>{^on of Werner, and enumerates and describes the fol* 
lowing suhspedes of it, under the name Mamiollte, viz. 1. La- 
sndilar MarmoUte or Serpentine ; S. Compact translucent Mar- 
moliteor Fredous Serpentine; 3. Common Maimolite or Ser- 
pentine. 

IS. Duefven/ qf Jemte in Amertca.’^Tit Troost, on exami- 
ning a series of spedmens of minerals collected in Rhode Idand 
by Major Ware, found in a granular quartz numerous crystals 
of Jenite, or Lievrite, as it is named by Werner. 

4 

. 14. or Brawn Co<d, in Coarse Marine-Lkneskme 

( Caktare grossiire.)--^Deanoyen has observed the following 
arrangement at Vaugirerd, near Paris. The lowest rock is plas- 
tic day with lignite, contuning paludinss, helices, &c. ; above this, 
diloritic and sandy coarse marine limestone, then the propmr 
marine limesbrne ; above the well-known bed containing imprea- 
aons of plants, there are small nests of lignite ; then the bed 
with ludnie, and two series ofSbort strata of nlioeous lime- 
stone, with earths, and then a bed of marly limestone, with 
cerithia, modiolae, pluKwbes,' lymnese, &c.; then a bed of 
plastic clay, with the same mixture of marine and fresh-water 
shdls, and with spathose gypseous vdns, and periiaps with no- 
dules of compact phosphat of lime ; then a bed of mail, like the 
preceding undmr the clay, with the same diells ; then altema- 
tiewB of limestone more or less siliceous, with yellowidi or whi- 
tish dayey marl. These last are admitted 1^ firoogniart as ana- 
k^gous to the dlioeous limestone of Chamfngny ; but this plastic 
aiay with shells, fom^g a bed of from $ to 8 feet thick, chews 
4hMt 3iiongiuart''s i&a of alternations of fresh and salt 1010 ^ 
hti|»s is iitooa^stent with nature. We have always oonsideted 
tiiis opiition as questionable, and are disposed to conadcr as more 
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oii]^ with the upper fresh v«ttv littiMtone,— that die pUMri^eky, 
and gypsum, with bones, have been deposited under* salt or sdt* 
water, or in lagoons, andHthat the fresh wMlpr afld.tem»trial 
foenl organic remains have been ca^ed thithV nvepk Ac* 
onding to some authors, the sea vm* as high above the Alps at 
the time of the formation of the Paris barin, as when the 
magnetian limestone was deposited! while others maintain, that 
the waters of the globe have subsided at two difPercnt epgdis, 
those of the formatum of porphyry, and the formation of basalt* 
^Nate commumcatcd to tiie Editor. 

15. Necker on ike Dikes ^iSbrnmo.— >Necker, of Geneva, has 
published, in Mem. Soc. Fhys. Gen. vol. S, an interesting ac- 
count of the Lava Dikes of Somma. The first naljce of these 
dikes was given by Sia Janies Hall in the Edinburgh Transal^- 
tiems, Vol. iii. 


BOTAMr. 

16. Batanicai Exetarnons to iJu Scottish Moumtems in June 
and Julff 182A~In the course of an excursion ‘to the Breadal- 
bane Mountains in June last, two plants were added to the Bri-* 
tish Flora, Armaria rubella (Alsine rubella, Wahl. Lapp, 188. 
t 6.) and Hypnum tr^rium, Weber and Mohr. The first 
was discovered on the same day by Dr Greville and Mr 
Earle, who found it on difierwt parts of Craig Challiach. A 
angle spedroen was subse^arotly detected on Ben Lawers. 
This phmt is highly interesting, as it has hitherto been onfy 
known os a native of La{fiand ^hd the Arctic Begions, whence 
it was brought by the gentlemen who accompanied Captain 
J*ariy on his last voyage. The second new plant is Jlypnum 
tr^iirium, which Dr Greville had the good fortune to discover 
on several mountains of the same range. Dr Hooker and Dr 
GhwvUle consider this moss as unquestionably distinct from tfyp- 
num stramineum, to which H has been united byiscnne ibrrign 
museologists. The leaves ore perfectly regulo^y and beaoti- 
, fiilly triiarious. Several rare plants were also collect^, aa Sa(Ali* 
eermb ; S.nivaHs ; and SaUse rupeslfis. S. vaceiH^fi^^t^i^ 
and bther rare species (by Dr HocAmr). Dryas oct o ^et ah f tikt. 
rex airata ; C. capUlaris i Splachnum vascuhsum i S. tenue ; 



&c. 

Jm the last week in July, Dr Hooker, Mr Burchell, and 
Dr GreviUe,' made an excursion to the Mountains of Clovaf 
in Angus-skire. They Were accoin|Mmied by Mr Drum-* 
mond of Forfar, an excellent .practical botanist, who has ex-., 
plored these mountains in repeated journeys, and been extreme- 
ly fortunate^ especially in discovering several of the rare plants 
' witlv^which that most active and acute oV Scottish botanists, Mr 
George Don, had enriched the Flora of his country *. The 
following list contains the rarer plants gathered in this excur.- 
sion : Veronica alpma^ L. ; V. serpyllifclia^ var. hn^ijusa ; Ah* 
pecurus alpmus^ Sm. ; Poa Jlexuosa^ Sm. ; P.alpinUj L.; Ltussuia 
arcuata^ Hook. FI. Lond. new scries, t. 151., (Juncus arcuatus 
Wahl.) Epitohium aisinifbUum^ Vill. ; Pyrdla rotundjfblia^ L. ; 
P. minor ^ L.^; P. sccundoy L. ; Saxi/raga 7'ivularis^ L,.; S. 
vali^^ L. ; Spergula saglnoulcs^ L. ; S, subulata^ Sin. ; lAnnM 
horealisy L. ; Astragalus campestris^ L. ; Hieracium alpinum^ 
L. ; H» Halleri^ D. C. ; IJ. Lawsoni^ Vill. ; Sonchus cceruUus^ 
(Engl. Bot. t. ^425., S. alpinus, Willd.) ; Serratiila alpina^ L. ; 
Erigeron alpinum^'L.\ Carex rarifiorUy Sm.; Bettda na^My 
L, ; Salix glauca^ L. ; S. arenariay L ; S. lanaXa^ L ; S, myr* 
siniiesy L. ; (£. B. t. 1860.) S. rnpestrisy Don ; S. phylmjxdiay 
L. ; &c.— In the class Cryptogamia, the following rarities oc^ 
curved, Gymnostomum Grlffithi^iiiviy Sm. ; Grimmia umcohr^ 
Hook. Grev. Crypt. FI. t. \*^Q.y^ytorquatay Hornsch. MSS* ; 
Trichostomum funale, Scliwaegr. ; Dicranum JulveUumy Sm. 
(Weissia?); D» strumi/erumy Stn. ; Didymodon glaucescens^ 
Grev. Crypt. FI. t. 1^7. ; Splachnum vascuhsmtiy Hedw. ; S, 
tenue, Dicks ; Orthcdrichvm spedosumy Nees ; O. Drummon^ 
diiy Hook, and Grev. Crypt. FI. t. 115. ; Daltonia heteromaUa^ 

* Mr DnimmoiM? is at present engaged in publishing a collection of dried ape- 
eimens of ScuttuiSi Mosses. The first volume has appeared in entitled, Pniiii- 
inond*s Musci Scotici.** It contains 100 Species, arranged like those pubjUshed 
by Drs Mougeot and Nestlcr in Germany. The present volume contains,, among 
ofhbfs, the following ne^ pi rorb species ; Bartramia iihyjjhyllat Conoattnj^tm bom 
rsldb, Zkiitama ketefomaUa, Dkranum cri^fntmy Didj^modon inelinttlhm^ DipUfjlcktm 
Cfpidbyutimum GrjffUhur Hinmy G. Lapponicumy ffppnum CrUiOif^miiremtUy 
//* s^roeifaciMii, Orthnirichum Drummondiiy O. rttjpiaco^, Tticho$iomum 

Weit$ia nigrita^ The price of each volume is L. 1. 
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J^KH^ (This wwjfbwd in th* 

hyell, Esq. of Kinordy.) Itjfpnum ^lesianum^ Pai^de ^ilSamri' 
S. Cristc^castrensisy L.; H. ^fioffellareyVioks; H* Dicks; 
Jungetmannia aetiformis^ Mohr. ; «/. Doniq^ Htxik. ; J. aU 
beacens^ Hook. ; J. orcadensis^ HooU,*; J. Taykni^ Hook. ; 
cidea declpiens^ Ach.,. &c. ' . . ^ 

ZOOLOGY. 

17. Preserving ofBirdSy ^c. — Sir John Sinclair Bas commu^ 
nicatcd to us the followSig notice : Mr Temminck, Directyir of 
the Dutch Museum, has, for many years, made use of no other 
means of saving preserved birds and quadrupeds from the aU, 
tacks of minute insects, than placing a small wooden basin, con^ 
taming tallow, in each caae, which he finds to be more effectual 
than either camphor or Russia leather. 

18. Further particuJfLrs in regard to the Fos^ Wlwle qf 
Dunmore,—^^ Mr Monro having informed me that you had been 
making inquiry upon the subject, I went over to Dunmore^ 
and procured the following particulars In a^line almost di« 
rectly north from the beautiful Gothic mansion lately erected by 
the Right Honourable the Earl of Dunmore, in Dunmorc Park, 
and about 600 feet from the River Forth, and where the soil is 
the usual alluvial deposite found along the banks of the river, 
the waste^drain of a field on the south side of the new line of 
the Kersie road from Stirling to Linlithgow, was, in the month 
of August last, deepened to al^ut 4^ feet, when the workmen 
came upon a substance, whiA to first they took for the trunk of 
a tree ; but, on a little examination, its cellular texture soon con-* 
vinced them that it was the bone of som^ huge animal. From 
the discovery of the Airthrey whale, a considerable interest waa 
OKcited, and his Lordship, in the most attentive manner, gave* 
directions that the greatest care should be observed when hia 
workmen encountered a bone. During the o])cratlons, and to- 
the extent they had occasion to be carried^ a number of very 
entire bones, chiefly vertebra', were dug out, and deposited in 
the offices at Dunmore House. In cbnsequence qf your desire^ 

»I last week visited the spot,, and although the fields beoeal^ 
whiSlf it is bfiried, are fft present under a ^op of wheats 1, pi» 
cured* assistance, and easily succeeded, by uncovering a snmU 
ptiTtibn bf the soil, in procuring several ptetty large bipnes. 
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Thesfe are now forwarded to you, attd from one of tJbcm, appa^ 
wftitly, a lumbar vertebra, an idea may be formed of the general 
state in which the bones are. They are found at the depth of 
about two ffjct from the surface. fWhen first taken up, those 
of open .structure are apt to separate into })ieces, but upon ex- 
posure to the atmosphere, soon acquire considerable firmness ; 
and the gardener at Duimiore assured me that a large piece had 
been, sometime ago, lifted, which was not only of a very white 
colour, but so hard that he used a jilane in reducing it to a 
regular shape. The skeleton is undoubtedly that of* a whale, 
fand it has been traced to the distance of nearly 80 feet from the 
drain which borders the road ; although the bones may not be 
quite close together, yet it may be presumed that the animal 
measured frotn 85 to 90 feet. The tail lies in a north-easterly 
direction from the head, and just in such a situation as it may 
be supposed ^the animal would acquire, had it run aground in 
coming up the river. By a measurement, it has been ascertain- 
ed, that the place where the remains lie, is between S3 and 24 
feet higher than the highest tide of the Frith at present. The 
soil in which they occur is a stiff clay, which has been found 
near the spot to extend to a depth of 27 feet, resting on free- 
stone. Stags'' horns are occasionally found imbedded in the 
same clayey stratum. A fine pair, in a very perfect state, were 
got, many years ago, which I believe are still preserved at Car- 
ronfaall. Prom the proximity «f the situation of the skeleton 
to the river, no building or utmr ^artificial monument remains 
to determine, how long, within the bounded limits of historical 
record, the land has^ been deserted by the sea. Many years 
ago, an iron anchor was dug up a little to the south-east of it. 
The flciiks were much decayed, but the beam, which was of a 
rude square form, with an iron ring, was tolerably perfect. It 
hun^ many years in the old tower near Dunmore, but was at 
lengtii stolen. , Dunmore Moss extends a great way to the 
south-west, and in it, at al>out 300 yards from the skirts of the 
wood, are found the roots'^of large" oaks. From all these facts, 
there seems but little doubt, that, under the same circumstan-, 
ces as those attendmg the fossil remains at Airthrey (ncai>j|^ the 
like height above high-water, and having the same soil for its 
matrix, &c.) this animal was stranded where it now lies, about 
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tbulMie period as that animal: and I am date mare cotiyiiieed 
my original idea, that a number of them muat have been 
fliranded in coming up the Forth at the same time, and that 
many more of the flock remnin to be discoyemd« vfliere chance 
may direct the improvements on Neighbouring estateg* The 
lovers of natural history arc under great obligations to Ins Lord- 
ship, for he has, in his usual l^ral manner, determined to pro*- 
secutc the investigation, and has requested me to edhvey to yon 
his wishes, and tl^e pl&sure he shall liave of complying ^ith 
every thing which may be deemed necessary relative to the des- 
tiny of the wliale. When the crop is removed, I am command-, 
ed to assure you, that these very interesting remains are entirely 
at your disposal.*— Mr Kcddoch to Professor Jame- 
fkm. 

19. Fossil Elephcm^ Tooth found in Cheshire. — The grind- 
eii* of a fossil elephant has been lately ii)und in a rmrhpiiy near 
Sandbach . in Cheshire, and is now deposited in the Museum of 
the Hoyal Institution of Liverpool. 

20. Sangiovanni on the Regeneration (f Earth-rvorms.^liyx 
G. Sangiovanni of Naples, an intelligent comparative anatomist^ 
laid before the Academy of Sciences of Naples, a very interest- 
ing detail of experiments lie made on the common eartli-worm 
(Lumbricus terrestris), from which it appears, that he cut three 
of these animals into six, aud|lhat, in the course of a few 
mouths, these grew so as ti^form six perfect worms. 

21. The Trumpeter-Bird., a true V€ntrUoquist---^Ttr Traill 
informs us, that one of his friends in Liverpool has a living spe- 
cimen of the Psophia crepitans, the Trumpeter of English 
ornithologists. It is, he says, a very social bird, following every 
individual of the family, and allowing itself to be cares^. 
The noise it makes has been supposed by some naturalists to have 
proceeded from the anus ; but Dr Traill has ascortained that the 
bird is a 'genuine ventriloquist^ of the n^ost perfect sort. In 
this specimen, too, the bill is remarkable, by having thp lower 

• mandible about one quarter of an inch lon^r than the uppm 
Thi^ems l!b be the usbal form of the bill, but may .easily be 
lost an dead specimens, or in stuffed skins.-««-Some. of the frog 
tribe are also remarkable for their ventriloqiiial powers, 
vot. xr. NO. 22. OCT. 1824. n d 
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' S8. MaUak Miana, a venomous insect Jbund in 

recent travels in Pefsia present a frightful picture of 
tlte effects of the puncture of a parasitical insect which occuttt 
hi that country^ fUid more especially at Miana, a small town t/n 
tlie routi!^ from Tauris to Teheran. According to M. Dupr^, 
this town is surrounded by rivers, which render a residence 
there unsupportablc in summer, from the quantity of trouble- 
some insects which are generated, and especially the Mallah, a 
Sort»of tick, which produces death unle&s the person punctured 
by it carefully avoids animal food, and acid or fernicntcd liquors, 
♦and makes use of sugar, which is the only effectual remedy. 
It shuns the light, and docs not occur in houses newly built. 
M. M. Kotzebue, agrees with Dupre in his account of the fatal 
effects of itij puncture. He says that it avoids the open day, 
keeping itself concealed in the holes of old walls, and that its 
poison assumes more activity during the heats of summer^ He 
remarks, that the effects of its puncture upoil the natives^ are 
trifling compar,ed with those experienced by strangers, and ad- 
duces several instances of death, preceded by delirium and in- 
tolerable pain produced by it. — Morier and other travellers are 
of opinion that this formidable insect is not a bug or tick ; and 
as it was of importance to determine the truth, M. Fischer of 
Waldheim obtained specimens through the lliissian Ambassa- 
dor in Persia, M. de Mazarovitch, and Mr Calley, an English 
gentleman resident in the country. He determines it to be a 
tick, or one of those parasitic insdCfs belonging to the family of 
Acaridse, such as occur in all countries upon dogs, oxen, and 
other anitaals.— M. Earveille was the first entomologist who dis- 
tinguished the genus iocodes^ and that of arffas^ two of the most 
tioxious to man and the other animals which they infest, and to 
the latter of which the mallah belongs. They are very re- 
markable for the form of their suckers, and for the structure of 
their feet, which enables them to stick close to the skin. The 
^nua Atgds was formed upon ihe^ J car us rejlexus of Fabriciiis ; 
tho body is Very flat, and of an oval form ; the sucker, which 
ki Bituated Under (he body, is not contained in a sheath formed 
by ihe,^1pi. Thete occurs in Italy, and the 6ou\h of St ance, 
4!j(piedtdly Upon pigeons, an argas, bordered all i^ound with a pale 
yellow odibiir, with darker shades. This species is flgiirtl} by 

t 



Seieniffic litt^igvtces—Cempmia^vi Anatoi^. 419 

AI..4!oqodl>ert. The j7er«M!i(«,thenginc3i;.«lM6li>]uui|^ea 
fiae to the extiggernted accounts of which we ham takeo,m)tiite 
19 figured hy M. Fischer in his notice. It is of the mat 
of a bug, of a clear Uood cejour, the hack coTered vith 
wMte elevated )x>ints the leet pale. It has a slight ttdtch be* 
fere, and beneath the sucker occurs with small palpi, attenuated 
toward their root. The eight feet Ivave six joints, and are of a 
pale yellow colour ; the terminal joint has two very small and 
hooked claws, at its curvature. — It is oi^vious, as Mr Fiachcr 
observes, that the accidents described by the travellers above 
alluded to, have had no connection with the puncture of this* 
insect, but have arisen from a sort of malignant pustule, or an* 
thrax, caused by the intensity of the heat in summer in this 
marshy country, especially in strangers. The synjptoms enu- 
merated agree precisely with those manifested by the disease m 
other countries, in tlie south of France for example, where it ts 
equally attributed to the puncture of a venomous insect, ^he 
Furia mfernalia^ which Linnaeus had been induced, from similar 
prejudices, to admit as the cause of a sort of gangrenous pus* 
tule, is no doubt in the same predicament ; the true cause of 
this disease ia Sweden, l)eing to be sought for in the heats of 
summer exerting their influence upon a marshy country,— 
Journal dr Pharmacic, No. 5. May 1824. 

COMPAUATIVljf ANATOMr. 

23. On the Nervous Sy^nof Avet'tcbrdl Profes- 

sor S. delle Chiaje of Naples maintains, from numerous expe- 
riments and observations, that the so~calle^ nervous system in 
molluscous and other avcrtcbral animals^ is an absorbent system* 
The following, besides other statements, are given in ppcx)f of 
the act^uracy of this opinion. 1. The ganglia bf the so-called 
nervous system are of different colours in diflerent parts of the 
body, being yellowish, orange, whitish, and reddish. S, The 
nerves occur most abundantly in the vieixyty of tlief organs of 
digestion ; indeed, in some manner sitrrounding them- 3. He 
•very frequently injected all of these nerves, and ob^rved in 
somd^jeettods the mercliry of the injection to pass frfm the 
nerves into the veins, and in others from the veins ^iyito the 
nereeSk From these facts it follows, either that die system ie 

n d 2 
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nil absotiient one, 6r, if nervons, that the nerves ate hollo#. 
Poll, in his well known work, when treating of the Pinna no* 
bilis, conjectures that these parts are very probably absorbent 
vessels. Professor Chiaje, when ^e commenced his anatomical 
investigaition of the avertebral animals, believed with Cuvier, 
and most anatomists^ that the organs in question were true 
nerves; an^ it was not until after numerous injections, that 
he could admit the plausibility of Pole’s opinion. These state- 
merits are so remarkable, that wc hope they will ere long be 
brought to the test of experiment by our comparative atiatd. 

* mists. 

24. On the Semidecussation of the Optic Nerves. — In a let- 
ter to us from a distinguished philosopher in Germany, the fol- 
lowing remWks occur : I do not understand how it happens 
that the labours of the Germans, and even of other nations, 
in comparative anatomy, are so little known in England. Many 
observations and opinions, which are considered as new in 
your country, have been long known to us in Germany. In 
proof of this I may mention, that, in the thirty-fourth num- 
ber of the London Journal of Science, there is an extract 
from a memoir on the Semidecussation of the Optic Nerves f 
in which the illustrious autlior, from a pathological appearance 
he observed infers a partial crossing of the optic nerves, with- 
out appearing to know, not oii^ that many authors, from simi- 
lar grounds, have come to the sauiiC conclusion, but also, that 
this kind of crossing liad been observed in the eye of the hu- 
man species by Vicq d’Azur, Caldani, the brothers Went- 
zel and Cbiasjnon, and by G. R. Treviranus in the eye of the 
Simla Aygula. {Vide Vcim. Schriflm^ von G.R.^L C. Tre- 
viranus , Til. iii« p. 168.)"’ 

25. Discovery of a particular Or^anu: System in the Cepha- 

Dr Ct. Sangiovanni of Naples has discovered, in cepha- 
lopodous animats, a new organic system, which he names Cromo- 
fkrOy or Colof^ero, An account of his observations has been 
lately laid before Royal Academy of Science of Naples, anti 
An abstract of them published in the Salzburg •Journal.^^The 
following arc the principal facts contained in that abstract ; 
The whole surface of the cephalopoda, and particularly that 
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of Ae upper part and sides of the body 9 ^ strewed over 
with numberless small coloured grains or vefflcles, nearly the 
size of a grain of sand. Even the iris of these mollusca is 
ricbly^omamented with coloisred vesicles, which communicate a 
new beauty to the shining and variegated metallic lustre wiUx 
which it is painted. Each of these vesicles has but a single co* 
lour. The principal colours in the species of cephalopoda, that 
occur in the Mediterranean, are yellow, rose-red, ch(^nuUbrown, 
sky-blue, and of different degrees of intensity. The Si^gLi of 
these coloured vesicles is in the mucous substance, and they are 
covered by tlie epidermis, which is smooth and U*ansparent>, 
They have no visible connection with any vascular system, nor 
with the part of the body immediately below them ; they are 
simply animated by very delicate nervous filaments, which are 
scarcely discernible, e)jcn by means of a microscope. The co- 
lour with wliich tliey are provided is not from a circplating fluid, 
nor from a contained fluid, but belongs to their structure. Our 
author first describes th6 properties of these vesicles in the dead 
and afterwards in the living animal. 

(1 .) Appearmwes in the Dead Animal , — All these colourc'd ve- 
sicles exhibit, a kind of systole and diastole, or rather a eontrac* 
tion and expansion. This motion, in these vesicles, is produced 
when wc blow on the animal, or expose it to the light, or loucli 
it gently with the finger. During the systole the grains become 
extremely minute, while, during the diastole, they expand lt> 
fifty times their former sizt;.-» In this state of expansion, the co- 
loured vesicles assume tlie form of empty grape-husks. When 
these vesicles, during their diaslole, have accpiired their gi’eat- 
est degree of expansion, they open generally in the middle of 
jthe upper side, seldomcr lower down, when a round hole aj>- 
pears. Tlie edge of this opening appears to be surrounded by 
a circular muscle, which is also capable of contraction aiid^ ex- 
pansion. « 

(2.) Appearances in the Living Anwigl , — It W4ien the ani* 
mal is in a state of repose^, the v&icles are contracted, and 
sure not .visible. 2. When the animal is excited, by being touch- 
ed *^th the^^hand, or otherwise irritated, tjic coloured^ vesicles 
shew'* themselves, arc instantly in motion, and appcar'Vind disap- 
}iear with the velocity of lightning ; sometimes like spots, which 



4SX Inkttigmce.^Coinparaiive Anatomy. 

apfftfArt^ dilfereiit parts of tlie%ody, and somatknes \ik^ nmea,^ 
thiilt xtxicare ncfom surface tko velocity of an wtrcm. Thte 
ptteaoftfv^noti is^nsed by the vdfpkd and eifmvtltanoo^is contraction 
aAikk takini ^^kice ki aU the vesicleC of a particular part of the 
body, alnd from ihe sudden and smultaneous ex{Uiiision of nil 
the vd^eles on another part. This appearance continues uadi 
the trhcAe body of the animal is covered with it, and its natural 
cblcmr is dhanged for that of the vesicles. 3. If the animal re- 
' main# kmg in this state it dies ; but if il is again returned to its 
proper element, atid we cease to irritate it, then it begins to com- 
pose itself, considering danger as ovei, vhen the vesicles become 
smaller and smaller ; and when they entii ely disappear, the skin 
assumes its natural colour. From the prcccxling observations^ 
the following "results are obtained: — 1. Each of these colour- 
ed vesicles, in their expanded state, assumes the oval or round 
shape; internally they are empty, and resemble the husk of m 
grape. 50. Each of these vesicles is comjiosed of a skin, having 
the structure of felt, is very irritable, and, on account of its 
structure, is necessarily capable of expansion and contraction. 
8. The motion of systole and diastole, in these vesicles, can be 
produced by a very slight irritation, even long after the death of 
the animal. 4. These vesicles are provided with a circular aper- 
tut^e, which can open and sljut, probably by moans of a circular 
muscle, and which enables us to see to tlic liottom. 5. The ex- 
pansive and contractive power ’^tli wbicli they are provided, du- 
ring life, is owing to their particular <friiclure, wliicli is subjected 
10 the influence of the general nervous system, with which they 
are connected by moaqs of delicate nerves ; for every motion in 
therm ceases when the skin is separated from the body. 6. The 
power which tlie vesicles possess, of moving, after the death of 
the animal, depefads on a remaining portion of excitability. 7* 
The|e vesicles, in the dead animal, are sensible to the action of 
stimuli, and are quick in their motions ; in the living state they 
are very irritable, because their contraction and expansion take 
place with extraordinary rapidity. " 8. The motions of these or- 
gans are voluntary during life, but passive after death. 9. The 
vesicles fire subject, not only to a particular individual m^oti, 
but also to a general motion, which is undulatory, and is peculiar 
toihe dmsioidal system. 10. This dermoidal organ, wiiich^eoiK 
H^s of different orders of microscopic empty vesicles, distinguish- 



^ckntific InteUigenG^.^Jri^ . ^ 

ed iiy colours, ^nd provided with a coulisa«!dy4l^ ex*r. 

pensive power, occurs in no other beings of the saiinial kin^pjopi^ 
bu(t in the tribes of' the class Cephalopoda. 11. l^tsllyy this new 
organic system, wiiich is remarkable, on accmint ofrjts posidon^ 
singular on account of its structure, and surprising bj its phe-*. 
nomena, ought to be arranged by naturalists as a particular or* 
ganic system. Sangiovanni names this organ, on account of its 
phenomena, its power of expansion and contractionf and, lastly, 
its position, Sy sterna cfoniqfero^esparisivo-derrrioidalc^ anchcon* 
aiders it as an organ of defence to the animals possessing it. 

Additmndi, — In Blainville’s Prmcipes (TAnatomie Comparie^ 
vo]. i. p. 198, 1 find the organ above described, noticed in a very 
general way. The following are De Blainville‘’s observations : 

C’est sur le pcau d\in genre de cct ordre, celui'^des calmars, 
qui so voit un singula^ite de coloration fort rcniarquable. Lcs 
taches colorees en rouge plus on moins vif dont ell^ est parsemc^ 
assez irregiillercmcnt, sont dans un sorte de mouvement <le *sys* 
tole et de diastole continuel ; e'est-a-dire que i)arvenues a toule 
Tetendue dont elles sont susccptibles, ellcs diminuent peu^iupeu 
jusqu’ a devenir presque imperceptiblcs, pour augmentcr ensuite 
graduellcinent de nouveau, et ainsi de suite.” 


ARTS. 

26, Cotton-Yarn C'otton-yarii has been spun of the fineness 

of 350 hanks weighing only <|ne pound. Each hank would 
measure 840 yards, which^multiplied by 350, will give 294,000 
yards, or 167 miles and a fraction. — IIcyxoooiTs Discourses 

27. Medical Remains Jbundmt Pompeii, — M. C’lioulant has 
lately publisiicd, at Leipsic, in a pampHlet, entitled De Locis 
Pompeiarkis ad Rem Medicam Juvlcntihus^ an account of the dif- 
ferent objects relating to the medical art, whi^-li have been dis- 
covered at Pompeii. (The eruption of Vesuvius, under which 
the ancient city wa.s buried, and in which tlic elder Pliny <ell a 
victim Uf his ardour for the advancement of science, <) 5 curred about 
the seventy-ninth year of tli« Christian era). M. Choiilant suc- 
cessively describes the Temple of Esculapius, the amulets, sur- 
gict^nstrumcnts, phaumaccutical apparatus, &c., fhund in the 
midsf of the ruins. Amongst the surgical instruryetits w^ere 

• Thp above notice, and some otheis that follow, aic selected ftmMt Hsgr* 
wood*! interesting Discourses, delivered before the Ro^^al Institution jA 
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found some nearly resembling those made use of at the present 
day ; as, for instance, elevators for the operation of trepanning, 
lancets, spatulm, instruments for the application of tlie actual 
cautery^ There has not beei{> found one single building 
which copld be regarded as a school of surgery or anatomical 
museum. 


POLITICAL ECONOMY. 

28. Benejit Societies . — In our last Number, (p. 169.) wc 
noticed a work, which was then in the press, on the principles 
according to which Friendly Societies ought to be conducted. 
That work has since l)cen published, and, from the very able 
manner in which the Report has been drawn up, reflects the 
highest credit upon Mr Oliphant, and the other gentlemen of 
the Committee, by whom it has been brought forward. 

Since so much has thus been done for' Friendly Societies in 
genera], it remains with the mehibcrs of such as now exist, to 
apply the rates and calculations to their own respective cases, in 
order to ascertain how far their funds arc in such a state as to af- 
ford a lair prospect of permanency ; for it has been shown to 
demonstration, that unless the funds in hand, togetlier with the 
future contributions of the existing members, be equivalent to 
the whole future allowances to the existing members (without 
calculating uiion the admission of any new member at all) the 
Society is not in a solvent slate : and, consequently, if they con- 
tinue at the same rates of contribution and distribution, they 
must sooner or later fall into the saihe state of ruin, as the nu- 
merous Societies w^hich have preceded them in a siuiilai* course 
of delusion. 

We believe, that there are many Societies which are already 
ruined, and that almost beyond remedy ; hut that there are 
many others whose affairs may yet be brought into a sound and 
permanent condition, by investigation and amendment. The 
means of making such investigations are amply afforded by the 
Report ; and no very high degree of arithmetical knowledge is 
necessary to .enable the members to conduct such investigations 
themselves* But should they have any diffidence in thei^ own 
abilities for such an undertaking, they may easily obtain^ the 
assistance of those who have devoted much of their time and at- 
tentionjto the subject, and who may, consequently, be consider- 
ed capable of making up a distinct and accurate state of tliclr af- 
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fair& It would certainly be wiser in the members ok* a Society 
to contribute a small sura (perhaps sixpence each) to cover, the 
expence of an investigation, than to continue in ignorance as to 
*the real state of their a%irs, when perhaps they are daily go- 
ing to decay. 

It is to be apprehended, however, that niany of the more aged 
members, and such as are present burdens upon Friendly So- 
cieties, may set their faces against every such* investigation ; 
but it becomes the inCumbent duty and tlie personal interest of 
the younger and more healthy members, to ascertain that, while 
they are giving certain allowances to llicir members at jM'espnt 
in distress, an adequate fund shall remain to afford similar al- 
lowances to themselves, when they, in their turn, shall come to 
require them. More they should not desire ; but we are at a loss 
to see how less shoj^ld satisfy them. 

The only information necessary to be transmitted to any pro- 
fessional gentleman, who may l>e consulted upon the affairs of a 
Friendly Society, and who is possessed of the Report to the High- 
land Society, or of the 6th volume of the Society’s Transactions, 
are— 

1st, The number and relative ages of the members ; 2cl, Thu 
amount of the funds in hand ; 3d, The rates of contributions and 
alloivanccs ; and, 4th, A copy of the regulations of the Society. 

29. Stcam-Knglne, — To |ulogise the steam-engine is become 
common-place. Its vaipc to this country may be estimated from 
calculations which shew’, that the steam-engines in Kngland re- 
present the po^ver of 320,00Q horses, equal to 1,9520,000 men, 
which being in fact managed by 36,000 men only, add ai^tually 
to the power of our fiopulation 1,884,000 men. — Htywood, ^ 

30. Cotton Maniifacturcs, — The extent of the national inte- 

rest in the skilful cultivation of the productive lulxiur of tliw 
great country, is not adequately understood. I will atep only 
on the threshold of the subject, by endeavouring to shew its im- 
portance in producing ts^able capital; presuming that the whole 
sum received for British manufactures and prfiducc in commerce 
^with othjer nations, with the deduction jiaid to them for raw raa- 
ftrials, will be allowed to be so considerable, when it is borne in 
mind, that, in the case of a general and equal income-tax, those 
profits and wages would be liable to it.— The value the cot- 
ton manufactures exnortcd the twenty-two y.earsi)f tin? 
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late war, from 1793 to 1815, amounted to 20S miUions Sterling 
a£ the official value. The raw material, at 4 millions per an^ 
num, amounts to 88 millions. Sterling. The net annual receipt 
frc»n foreign countries for proiits and^wages, was therefor^ ISO * 
millions, or about 5 j millions per annum. But the whole value 
of all the Bndsh manufactures exported during that peiicxl was 
548 millions, which, after deducting for the raw material 148 
millions, will leave 400 millions added to the taxable capital of 
the nation, at the rate of more than 18 raUlions per annum by 
amount received for the wages and profit of British productive 
Icbpur. ’ In the eight years since the return of peace, from 1815 
to 18S2, the cotton manufactures exported are upwards of 177i 
millions at their official value ; and, deducting 5 millions jjier 
annum for the raw material, leaves 187^ millions, being abovit 
17i millions per annum, which being added to the export of 
the twenty-two years prectxling, will make upwards of 257 J mil- 
lions contributed since the commencement of the late war by 
cotton manufactures alone to the taxable capital of the nation. 
But in the last eight years, the whole amount of exported Bri- 
tish manufactures and produce is 332 millions ; and, deducting 
the raw materials at the increased rate of 7^ millions per an- 
num, will leave 272 millions, being about 34 millions per an- 
num ; which being added to the produce of profit ami wages 
for the twenty-two years of the war, as before mentioned (400 
millions), will make 672 millions received in the last thirty 
years since 1793, being upwards of 22^ .ilillions per annum for 
wages and profits produced by British industry, and received 
from other nations. During the war, the sum added to the na- 
tional debt by loans was o69 millions, which it thus ajipears 
was exceeded up^vards of 100 millions by the amount received 
from foreign countrie*'! for the ingenuity of the English artisan, 
and the industry of the English labourer.” — Ilcyxoood^s Dis^ 
courses. 


MiafCELLANEOUS. 

81. Value of ^Literary Property hi Scotland forty years 
ago.’^Thc late Charles Elliot, Esq. of Edinburgh, the mo^^ 
eminent publisher of his lime, by the liberality of his transac- 
tions with authors gave a powerful stimulus to literary exertion, 
fn proof of this, it may be mentioned, that, in April 1784, (as 
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uppeirs from a letter of that 4ate, in the haadwiilni^nl the late 
Dr Walker, Professor of Natural History, now before ue), lie 
f aid to the celebrated Dr Cullen, for a new edition of bis Fi/r4A 
LineSf in 4 vols. 8vo, tlic Aim of ^1200 ; and, in 1786, to Mr 
Smellie {as we learn from the son of that eminent^aturaliat), 
for the first edition of his Philosophy of Natural History^ in 
one volume 4to, <£1050. Such a quarto volume was equal to 
two octavo volumes lijce the First Lines of Cullen. 

Evming Party at M. Aragd's. — A friend who lately 
viidted Parts, at one of M. Arago’s sov^ees met with the.foIloAVii 
ing distinguished persons, all of them remarkable for liaving 
performed journeys or adventures of which there was no {>aral- ^ 
lei. 1. There was Professor Simonofl*, who Astronomer to 
the Russian Expedition into the Antarctic Circle, and wlio had 
been nearest to the^o?/f7i Pole of any man living, il. Captain 
Scoresby jMnfor, who had been nearest to the Nfirth Pole of any 
one living. 3. Baron Humboldt, who had been higher on moun- 
tains than any other philosopher. 4. Madavic Freycinct, the 
only lady who had ever accompanied a voyage of discovery, and 
circumnavigated the globe. 5. M. Gay-Lussac, who had, wo 
believe, been the highest in the air of any man. 6. Af. Callien, 
who had tnivellcd with the son of the Pascha of Egypt further 
towards the sources of the Nile than any person now living. 


Art. XXXI, — List of Patents granted in Scotland from 19^7* 
May to \^th August 1824r 

rp 

w. X O John Holt Ibbetson, of Sinitli Street, Chelsea,' 
county of Middlesex, Esq, for certain improvements in the 
production or manufacture of gas.**’ Sealed at Edinburgh 21st 
June 1824. 

50.^ To William Hajijiington of Crd^sha^^en, county of 
Cork, Esq. for an improved raft for trai^porting timber.*^ 
S^led at Edinburgh 21st June 1824« 

•€1. To George Vaughan of Sheffield, county^ of York, for 
“ an improvement on steam-engines, by which means power will 
be gained, and expence saved.” Seded at Edinburgh 26th 
Juqe^l824. 
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B% To James ViNKY of Shankkn^ in the Isle of Wight, 
Colonel IB the Artillery, for improvements in and additions to 
vrater-closets.^ ^ Sealed at ISdinburgh 26*th June 1824. 

To Robebt (tabbot Kingston upon Hull, merchant, 
for an ap^ratus for the more convenient filing of papers and 
other articles, and protecting the same from dust or damage, in* 
eluding improvements on or additions to the hies in common 
use.^ Sealed at Edinburgh 26th J une 1824. 

64. To WiLLtAM BirsK of Broad Street, London, Esq. for 
^ certain improvements in the means or method of propelling or 
moving ships, boats, or other floating bodies.''^ Scaled at Edin- 
burgh 4th August 1824. 

65. To Mat4ew Busir of Westham, county of Essex, ca- 
lico-printer, for certain improvements or. machinery, or ap- 
paratus for printing calicoes, and other fabrics.^' Sealed at 
Edinburgh IStb August 1824. 
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